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(hey Want to Work 


A total of 110,262 employes from 
43 General Motors plants, affected 
by strikes, and employing 139,312 
workers—more than 79 per cent— 
have protested against strikes which 
have forced them into idleness or 
imperiled their jobs, it was an- 
nounced by General Motors. 

Through petitions, mass meetings 
and other demonstrations, employes 
have expressed satisfaction with 
present bargaining methods and re- 
quest immediate resumption of op- 
erations in letters and telegrams. 
Some of these have been sent to 
President Roosevelt, others to state 
governors. 











Output Cut 25% 


But January Production May Still 
Exceed That of Last Year 


By Harold E. Gronseth 


With General Motors accounting for 
only a fraction of its normal volume 
and now practically forced out of the 
production picture by strike, and with 
all Chrysler plants losing at least one 
day because of glass shortage, the 
automobile industry still stands a good 
chance of beating its January output 
last year which amounted to 377,306 
tars and trucks. A year ago, the indus- 
tty was not geared to the current high 
capacity and even available facilities 
were not in full use because of weather 


(Turn to page 104, please) 





Chrysler Closing Forced 
By Plate Glass Shortage 


Notices were posted in all Chrysler 
ants advising workers that the plants 
Would be forced to shut down at mid- 
hight Thursday on account of glass 
shortage. Operations will be resumed 


‘sain Monday morning and every ef- 
‘ort will be made to obtain supplies 
‘uficient to insure five days of opera- 
lions next week, the bulletin stated. It 
Was also pointed out that announcement 
f settlement of the Pittsburgh glass 
‘trike could not avert the shut-down. 
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Washington Tackles Strike 


Secretary Perkins Meets With Refusal of Both 
GM and Union Officials to Modify Demands 


At the end of two days’ intense ef- 
forts in Washington by Department of 
Labor officials and Gov. Frank M. Mur- 
phy of Michigan to negotiate a settle- 
ment of the General Motors strike, the 
situation remained tightly deadlocked 
late Thursday. 

GM officials, headed by Alfred P. 
Slean, Jr., president, came to Washing- 
ion Wednesday at the request of Sec- 
retary of Labor Frances Perkins; and 
the next day Homer Martin, president 
of the United Automobile Workers, 
John Brophy of the Committee for In- 
custrial Organization and Lee Press- 
man, counsel for the CIO, arrived in the 
nation’s capitol from Detroit and are 
also said to have been summoned by 
Miss Perkins. Nevertheless, attempts 
to bring about a meeting between Mr. 
Slean and Chairman Lewis of the CIO 
proved futile. 

In the way of negotiations stood two 
principal barriers—the emphatic re- 
fusal of Mr. Sloan to negotiate as 
long as the sitdown strikers occupy 
GM factories and the equally flat 


refusal of Martin to call off the sit- 
down strikers in the two Fisher Body 
plants in Flint, Mich. In the face of 
the abortive moves to bring about nego- 
tiations, Governor Murphy said he was 
convinced the strike must be settled in 
(Turn to page 108, please) 


295,000,000th Ford 


Appropriate Ceremonies Greet Car 
Destined for Museum 


As the 25,000,000th Ford came off 
the end of the final assembly line at 
the Ford Motor Co.’s Rouge plant on 
Jan. 18, Henry Ford and his son, Edsel, 
stood by awaiting the car. When the 
inspectors had finished their work, Mr. 
Ford climbed into the front seat along- 
side Edsel, who started the engine and 
drove the car off the line. 

Completion of the 25,000,000th Ford 
represented the manufacture, over the 
last 33% years, of more motor vehicles 

(Turn to page 105, please) 











Acme Photo 


GM negotiators arrive in Lansing for a conference with 
Governor Murphy. John Thomas Smith (center), GM chief 
counsel, in one of the rare photographs ever taken of him, 
Donaldson Brown (left), chairman finance committee, and 
William S. Knudsen, executive vice-president. 
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Canada’s Automotive Exports 


Value Reached $23,520,000 Last Year; Industry Employed 
15,451, with Wages Amounting to $22,111,892 


Export business done by the auto- 
motive industries of Canada amounted 
in 1936 to $23,520,000, it was stated by 
J. L. Stewart, general manager of the 
Canadian Automobile Chamber of Com- 
merce. The importance of this large 
volume of export business, he said, 
could not be viewed only from the 
standpoint of the new money brought 
into the country or the contribution 
which it made to Canada’s position as 
one of the world’s important trading 
nations. The benefits of the larger vol- 
ume of production necessary to supply 
export as well as Canadian markets for 
automobiles extended to the individual 
motorist, making it possible for a Cana- 
dian product to be built with the price 
and quality advantages of mass pro- 
duction. 

The average monthly number of 
workers employed in these Canadian 
plants during 1936 was 15,451, Mr. 
Stewart revealed, and the total paid 
out in wages and salaries increased 
to $22,111,892 for the year. Mr. Stew- 
art added that these figures covered 
only the factories directly engaged in 
the production of Canadian motor vehi- 
cles and did not include employment 
increases in the many additional plants 
scattered throughout the Dominion 
which are engaged in manufacturing 
parts and materials for the automotive 
industries proper. 

“In 1936, the automotive industries 
spent $3,010,655.12 on plants ana 
equipment,” he announced, “and present 
plans call for an outlay of $8,150,000 
for this purpose during 1937. 


Borg-Warner Acquires U. S. 
Pressed Steel Products Co. 


Acquisition of all assets and business 
of the U. S. Pressed Steel Products 
Co. of Kalamazoo, Mich., by the Inger- 
soll Steel & Disc division of Borg- 
Warner Corp. has been announced by 
Roy C. Ingersoll, president of the di- 
vision and a vice-president of Borg- 
Warner. 

The U. S. Pressed Steel Products 
Co. was founded more than a quarter 





of a century ago in Ypsilanti, Mich., 
moving to Kalamazoo in 1930, when it 
acquired the property formerly occu- 
pied by the Youngstown Sheet and 
Tube Co. The concern has long been 
a supplier of motor car and farm imple- 
ment manufacturers. For the auto- 
mobile industry it makes seat frames, 
hood handles, stabilizer bars, metal 
boxes and automobile stampings. For 
the agricultural implement maker the 
products are: steel eveners, seats, 
boxes and special steel implement and 
tractor parts, heat-treated spring 
teeth and special bars of all kinds for 
harrows, cultivators, weeders, rakes 
and other farm implements. 

The Kalamazoo plant covers five and 
one-half acres with modern manufac- 
turing facilities and at present employs 
more than 250 men. C. V. Brown, 
founder of the company, and his son, 
K. J. Brown, of Detroit, will continue 
in the business under the supervision 
of the Ingersoll division. 


Midget Cars for U.S. 


Tiny 24 hp. British Scoota Plans 
to Appoint Dealers Here 


A British-built midget automobile, 
the Rytecraft Scoota Car, is about to 
invade the U. S. market, according to 
its manufacturers, the British Motor 
Boat Mfg. Co., of London. The tiny 
cars have enjoyed increasing popularity 
in the British Empire and it is believed 
a market exists for them in other parts 
of the world. 

Good performance is claimed for the 
cars, although their overall dimensions 
are only 8 ft. by 3 ft. 6 in., and power 
is furnished by a single-cylinder air- 
cooled engine of 250 cc. (15.25 cu. in.) 
capacity, rated at 2% hp. A speed of 
45 m.p.h. is claimed, with excellent ac- 
celeration, and the gasoline consump- 
tion is naturally very low, an average 
ef 80 miles per gal. being normal, ac- 
cording to the makers. 

The engine and transmission form a 
unit with the rear wheels and are car- 
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The British-built 

Rytecraft Scoota 

Car. A one-cylinder, 

2% hp. air-cooled 

engine drives the tiny 

ear at 45 m.p.h., it 
is said. 


ried on a sub-frame bolted to the chassis 
in such a manner that anyone can 
easily remove them in a few minutes 
Steering is positive and light. Pap, 
requiring lubrication have icen ye. 
duced to a minimum. Engine lubrica. 
tion is automatic, the oil being mixeq 
with the fuel before it is poured into 
the reservoir. The engine is air-cooled, 
natural draft being supplemented py 
two fans. . 
A kick starter is used and an auto. 
matic decompressor assists in starting, 
There are three forward speeds and 
one reverse. The Scoota car js 
equipped with electric lighting anq 
front and rear bumpers. Price of the 
car in Great Britain is £80 ($400) with 
full equipment. Parking and garaging 
are no problem with such a small cay 
—‘put away end up, it takes very little 
space,” say the manufacturers. 


37 Dodge Light Trucks 


New Series Includes Full Line From 
Y, to 4 Tons, All Body Types 


The 1937 series of trucks and con- 
mercial vehicles announced by the 
Dodge Division of Chrysler Corp., in 
addition to a new % to 1-ton model, in- 
cludes %, 1%, 2, 3 and 4-ton trucks. 

The % to 1-ton model has a frame 
6% in. deep with substantial cross 
members to increase its torsional ri- 
gidity. Cab-to-rear-axle dimensions of 
4111/16 in. and 5711/16 in. permit of 
mounting a 7-ft. express body on a 120- 
in. wheelbase and a 9-ft. express body 
on a 186-in. wheelbase. Other body 
types available on the 136-in. wheelbase 
chassis are the panel, canopy and 
screen. Chassis with cowl, cowl and 
windshield, or with complete cab are 
available in both wheelbases. Hydraulic 
brakes are 11 in. in diameter front, 13 
in. rear and 2 in. wide, with stepped- 
bore wheel cylinders designed to equal- 
ize the wear between the front and rear 
brake shoes of each wheel. The stand- 
ard rear-axle ratio is 4.3. Optional 
rear-axle ratios are 3.9 and 4.78. Gears 
of the three-speed truck transmissions 
are helical, with the exception of the 
first-speed and reverse gears. A four- 
stud power-take-off opening is provid- 
ed on the right side of the transmission. 
A 218-cu. in., 75-hp., six-cylinder en- 
gine with a 3%-in. bore by 4 1/16-in. 
stroke is the power unit for this series. 
It has four-point suspension with rub- 
ber cushioning. The crankshaft has a 
new oil seal at the front end. Other 
features of the engine include full- 
length water jackets, exhaust-valve- 
seat inserts, a by-pass thermostat, and 
a water-distributor tube. 

The 1937 %4-ton commercial car has 
a 4000-lb. gross rating and 116-1. 
wheelbase. The three-speed transmls- 
sion for this unit has 3.3 low and 43 
reverse ratios, and quiet second-speed 
constant-mesh helical gears. The over- 
all drive ratio in low gear with the 
standard rear axle has been increased 
to 12.87. Three axle ratios are avail- 
able, the standard 3.9 and, as special 
equipment, 3.54 and 4.78. The 4.78 
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ratio is used together with 20-in. wheel 
equipment where increased road clear- 
ance is desired. The 44-ton commercial 
yehicle is supplied in panel, screen, 
canopy, express, cowl with windshield, 
cab, flat-faced cowl, Westchester subur- 
ban and commercial sedan models. 

Dodge 1%-ton trucks are offered in 
wheelbase lengths of 126% in., 133 in., 
and 159 in. They have 9500-lb. and 11,- 
500-lb. gross ratings. The 73-hp. en- 
gine of the 9500-lb. model has a bore 
and stroke of 3% in. by 41/16 in. (218- 
cu. in. piston displacement). Standard 
rear-axie ratios for this unit are 5.428 
(with dual rear tires) and 4.875 (with 
single rear tires). The 1%-ton truck 
with the 11,500-lb. rating has a 228- 
cu. in., 78-hp. engine, with a bore and 
stroke of 3% in. by 4% in. Axle ratios 
available are 5.125, 5.66, and 6.33. A 
two-speed rear axle will be supplied at 
extra cost. 

The 2-ton model of this line has a 
gross weight rating of 13,500 lb. and is 
offered in wheelbase lengths of 133 in., 
148 in., 159 in. and 179 in. The 85-hp. 
engine used in this truck has a 3%-in. 
bore by 4%-in. stroke, with a piston 
displacement of 241.5 cu. in. The full- 
floating rear axle is offered in three 
different ratios, 5.125, 5.66, and 6.33. 
Available as extra equipment are a 
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The new Dodge *%4 to 


l-ton truck with panel body. 





double-reduction axle with a 7.35 ratio 
and a two-speed axle with 5.142 and 
7.15 ratios. Trucks available in the 
142 and 2-ton chassis include a flat- 
faced cowl, cowl and windshield and 
cab models. Stake and platform body 
types are offered for this series. 

Dodge continues to offer 3-ton and 
4-ton trucks in standard chassis and 
body models including flat-faced cowl, 
cab and cowl with windshield types. 
Heavy-duty airflow models also will be 
manufactured. 





Diamond 'T Markets Common Stock 


Truck Company Offers 159,757 Shares Through Bankers; 
Entire Issue to be Listed in Wall Street 


Offering was made this week by a 
group of New York investment houses 
of 159,757 shares of common stock of 
the Diamond T Motor Car Co. at $20 
ashare. The group includes Hallgarten 
& Co., A. G. Becker & Co., Inc., Gran- 
bery, Safford & Co. and Jackson & 
Curtis. The company recently regis- 
tered its capitalization, now 400,000 
shares, which had just been increased 
by the offering of 47,240 shares. It is 
the first publie offering of stock. Pro- 
ceeds will provide additional working 
capital. 

The prospectus comments upon the 
labor situation with the remark that 
“the company does not anticipate any 
labor disturbances in its own plant, 
but the automotive industry and cer- 
tain related industries have recently 
been affected by actual or threatened 
disturbances.” It adds, “the company’s 
suppliers of motors and glass are un- 
able to make deliveries at this time. 
The inventory of glass will last until 
about March 1, 1937, and other sources 
of supply of this commodity are, at 
present, available. The inventory of 
motors will not permit continued full 
production beyond Jan. 31, 1937, but 
there are, at present available, other 
Sources of supply. If continued labor 
disturbances made it desirable, in the 
company’s judgment, to avail itself of 
such sourees and they are then avail- 
able, production, could be resumed 
within approximately 30 days.” 
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The prospectus showed net sales for 
1936 of $14,435,591 and net income 
after regular taxes and surtaxes of 
$720,758. For 1935 sales were $9,956,- 
672 and net income $445,842. Increases 
have been shown in each year since 
1933. 

Holders of more than 10 per cent of 
the stock are C. A. Tilt, president, 
holder of 42.24 per cent of the issue, 
and E. J. Uihlein, a director and holder 
of 11.34 per cent of the issue. 

The prospectus also notes that since 
the company assembles trucks only on 
order, it does not use the “chain” 
assembly method of production. Busi- 
ness is now chiefly done through 
dealers although the company is still 
authorized to do business through 
branches in a number of states. The 
company was organized in 1915 to take 
over the proprietorship of Mr. Tilt. 
Its charter permits business in all types 
of vehicles. 

The company will apply for listing on 
the New York Stock Exchange. The 


entire 400,000 share issue will be 
listed. 
Studebaker Sales Up 


Studebaker reports sales of 1717 
passenger cars and trucks during the 
first ten days of 1937 compared with 
1311 in the corresponding period of 
1936—an increase of 31 per cent. 





Tire Prices Raised 


New 6% Increase Expected to 
Benefit Manufacturers 


Moving with such secrecy and swift- 
ness that dealers and big commercial 
accounts had no time to cover them- 
selves on future requirements at old 
prices, the tire industry advanced re- 
tail tire and tube prices six per cent 
Jan. 18, making the new price sched- 
ules immediately effective. While a 
price advance had been considered un- 
avoidable, due to the steadily rising cost 
of crude rubber, it was not generally 
expected until February. First an- 
nouncement was made by Goodyear, 
with other major manufacturers quick- 
ly following suit, and with smaller 
manufacturers hurriedly revising their 
cwn lists accordingly. 

The price increase—third in less than 
a year—applies uniformly to all lines 
and types of tires excepting bicycle 
tires. It carries tire prices up to their 
highest level since 1929 and is the only 
ene of the last three tire price advances 
which will materially benefit manufac- 
turers. The May 1, 1936, increase in 
prices was immediately followed by 
wage advances which nullified the bene- 
fits of higher retail lists for the manu- 
facturers. Under the Nov. 1, 1936, price 
re-alignment, prices on first and second 
line tires were moved up about four 
per cent and prices on third and fourth 
lines were reduced. Dealer discounts 
were narrowed, but bonuses were 
widened and liberalized with the net 
result that manufacturers failed to 
profit from the higher revenues. The 
latest price increase finds manufactur- 
ers as the main beneficiaries. 

Industry leaders state the price in- 
crease was forced by steadily rising 
crude rubber costs which in the past 
90 days have risen 5% cents per lb., or 
from 16% cents on Oct. 15 to 22 cents 
on Jan. 15. The average tire takes ap- 
proximately 18 lb. of crude rubber 
which means an increased crude con- 
tent cost of approximately $1.00 per 
tire. 

In so far as can be ascertained the 
increase applies only to replacement 
sales and does not, for the time being 
at least, affect original equipment prices 
to the automotive industry. 
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Earl B. Gilmore 
(left), president of 
the Gilmore Oil Co., 
presents Clay Moore, 
driver of a Graham 
Super-charger 116 
sedan, with the 
trophy for winning 
the Gilmore Los 
Angeles-Yosem- 
ite Economy Sweep- 
stakes. Second place 
this year went to a 
Graham Cavalier, 
non-supercharged. 





Output Cut 25% 


(Continued from page 101) 


extremes which obscured the sales out- 
look. 

There is little question now about 
the market’s ability to absorb the num- 
ber of vehicles that had been scheduled 
and, with expanded facilities, well over 
a half-million cars and trucks were due 
to have been built this month. But 
labor troubles will cut down the Janu- 
ary output of the industry by at least 
25 per cent. General Motors will do 
well to build 40 per cent of its January 
schedule which called for 224,000 units. 
Friday, when the Chrysler plants shut 
down, approximately two-thirds of the 
industry’s production facilities were 
idle due directly or indirectly to strikes. 

Plants unaffected by labor trouble or 
material shortage are maintaining close 
to peak operations, spurred to greater 
activity by the growing shortage in 
field stocks of the afflicted companies. 
Lack of glass has not hampered the 
Ford Motor Co. which has been manu- 
facturing the major portion of its re- 
quirements and recently added further 
to its glass making facilities. Ford 
production, which has been steadily in- 
creasing, is at a new high on current 
models. Leading independents also 
have an adequate supply of glass on 
hand to carry them until their stocks 
can be replenished. Now, with the 
Pittsburgh Glass Co.’s strike settled 
and prospects brighter for ironing out 
the troubles of Libbey-Owens-Ford, 
glass shortage should not be a factor in 
automobile production much longer. 

Failure of the conference between 
GM and union officials means that not 
only January production of the indus- 
try but also February will be affected 
by the corporation’s strike. It will re- 
quire 10 days for the divisions to get 
back to full production after settlement 
is effected which brings us into Febru- 
ary even if an agreement is reached in 
the next day or two. The result will 
be to push spring. production up to the 
point where the industry’s new capacity 
probably will be tested. 
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Production of the new Willys cars 
for the first full month of manufactur- 
ing, starting Dec. 16 and closing Jan. 
15, was 5484 completed units, accord- 
ing to a statement by David R. Wilson, 
president of Willys-Overland Motors, 
Inc. Despite the fact that operations, 
which started at the Toledo plant Nov. 
380, were delayed by difficulties in ob- 
taining adequate balanced initial in- 
ventories from suppliers, production in 
the first 10 working days preceding 
Dec. 15 was 1517 units, bringing the 
total production to date of the new 
model to 7001. 

Shipments of Hudson and Terraplane 
cars in the calendar year 1936, totaling 
123,266 cars, were the largest for any 
year since 1929, and 22 per cent above 


total shipments of 101,080 cars in 1935 
according to W. R. Tracy, vice-pregi. 
dent in charge of sales for the Hudson 
Motor Car Co. Shipments in the last 
quarter of the calendar year alone, said 
Mr. Tracy, exceeded 41,000 curs, which 
set an 1l-year record, being the largest 
for any last quarter since 1925. Ship. 
ments of 41,075 cars in the las: quartey 
of 1936 compare with 34,(40 cars 
shipped in the final quarter of 1935 
and indicate a gain of 21 per ce 
total shipments for that period. 
cember shipments totaled 16,29; 
the greatest for any Decem 
1925. 


~SLANTS.- 


CHINESE SALESMAN—One of the 
most valued salesmen in the employ of 
the H. O. Harrison Co., San Francisco 
Pontiac dealers, is a Chinese named 
Arthur N. Dick. He enjoys a high 
standing in the city’s Chinatown and 
is also on the editorial staff of a local 
Chinese newspaper. During the past 
year he made 44 sales, all to people of 
his own race, including D. C. Waun, the 
Chinese vice-consul. 


ber since 


FAST TIME—Fifty-three hows from 


New York to Mexico City by automo- 
bile is the record claimed by Miguel 
Abed Vargas, Mexico City business 
man. Mr. Vargas recently made the 
2830-mi. trip for the fourth time. He 
recommends the route by way of Wash- 
ington, New Market, Bristol, Knoz- 
ville, Little Rock, Dallas, Wace, San 
Antonio and Laredo. 





Gilmore-Yosemite Economy Run 


Remarkable Economy Records Made by Participants: 
Grahams Take Ist and 2nd, Hudson 3rd Place 


Relative standing of the cars which 


participated in the Gilmore-Los An- 
geles-Yosemite Economy Run, held Jan. 
7, 1937, under the supervision of the 
Contest Board of the American Auto- 


mobile Association, has been an- 
nounced. The following table, fur- 
nished by the Hudson Motor Car Co., 
gives details of the results achieved by 
the 23 cars which took part in the run. 


Relative Standing in Gilmore-Yosemite Economy Run, Los Angeles to Yosemite Valley, 
Jan. 7, 1937. 352 mi. supervised by American Automobile Association. 


Class Make 


Willys 

Willys 

Plymouth 
Chev.-Master 
Terraplane 
Pontiac 
Nash-Lafayette 
DeSoto 
Oldsmobile 
Graham-Cavalier 
Pontiac 

Graham 116 Super 
Hudson 
Chrysler-Royal 
Nash-Ambass. .......... 
Packard 
Oldsmobile 
Nash-Ambass. 
Chrysler-Imp. 
Lincoln-Zephyr 
Packard-120 
Cord 


oO 


AAAAARAAA HS ve 


Oo bo Lolo |ojelelelolololole lel dg 
CO a 00 


BO 00 20 DD BO COTO MAH 


Note: No oil was consumed by any of the entries. 
water; De Soto 6 No. 3 car used 2% pt. of water. Pontiac 8 took on full tank of wa 


Mi. Per. 


Mi. Per 


Gal. Ton Mi. Hr. 


46.4 
49.2 
41.5 
41.8 


Place Sweep 


DH COnH Qo mc HIN co com poh et poe bo 


Willys No. 1 car used 2 Pt. of 
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FREDERICK W. LUCHT, formerly with 
the McCrosky Tool Corp., Meadville, Pa., 
has been appointed to the engineering staff 
of the Carboloy Co., Inc., Detroit. 


MERLIN A. CUDLIP, formerly vice- 
and secretary of Packard Motor 


























president 


Car Co., has been elected vice-president, 
treasur and a director of McLouth Steel 
Corp., Detroit, maker of strip steel. During 
his 18 years with the Packard company, 
Mr. Cudlip served on several committees of 
the Automobile Manufacturers Association. 
Cc. S. DAVIS, president of the Borg- 
Warner Corp., was elected a regional vice- 
president of the National Association of 
Manufacturers at the first meeting of the 
poard of directors in New York, Jan. 22. 
M. E. NICKLIN, director of export sales 
for the Waukesha Motor Co., has com- 
pleted arrangements to visit all the princi- 
pal cities of South America by airplane. 
During 92 days, Mr. Nicklin will cover 18,- 
000 mi. and yet will take only 12 days for 
travel, having 80 for business purposes. 


J. COARD TAYLOR has been elected 
vice-president of the Ethyl Gasoline Corp. 
He has been general sales manager of the 
company since 1929 and will continue as 
head of the sales division. 


25,000,000th Ford 


(Continued from page 101) 





than are registered for operation today 
in the whole United States. 

Mr. Ford, his son, other.Ford execu- 
tives and the invited guests watched the 
entire progress of the 25,000,000th car 
from the time it began its journey down 
the final assembly line—a bare frame, 
with running gear attached—until it 
reached the end, a de luxe Fordor Tour- 
ing Sedan, with body in cream, wheels 
in chromium, and the 25,000,000th 
legend decorating the body panels and 
the trunk compartment hatch. 

The car was placed on exhibition in 
the Ford Rotunda as the central fea- 
ture in a special display of the sequence 
of Ford models, side-by-side with the 
first experimental car begun by Mr. 
Ford in 1893 and completed in 1896. 
The display, moved over for the occa- 
sion from the Edison Institute Museum 
four miles away in Greenfield Village, 
included all the important alphabetical 
models from the first Model A built by 
Ford in 1903, the seven others which 
followed, the various Model T’s and 
Model A’s and the V-8 models. After 
the 25,000,000th car had been formally 
placed in the display, the Fords were 
hosts to newspapermen and other in- 
vited guests at an informal buffet 
luncheon. 

As Mr. Ford stood looking at the 
three cars, his glance fell on an elec- 
trie bell attached to the front of the 
No. 1 Ford. It reminded him of a story, 
Which he repeated. 

“Back in the old days,” said Mr. 
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Ford, “we used to keep this car in our 
Broadway store in New York for dis- 
play purposes. One day, I noticed the 
bell was missing from the car and no 
one seemed to know where it was. Some 
time later, on a visit to the New York 
store, I was going up in an elevator 
when I heard the bell ring. I recognized 
it immediately. It was being used for 
an elevator signal, so I asked the oper- 
ator where he had got it. He said: 
‘Oh, we took it off some old car down- 
stairs.’ Well, you see that the bell is 
replaced promptly, was my order.” 

Before leaving New York, Mr. Ford 
saw that the bell was back in its orig- 
inal place on the first Ford car, which 
was then brought back to Detroit. “I’d 
know that bell anywhere,” Ford re- 
marked. 

The 25,000,000th Ford is the latest 
of a long line of historic Fords, run- 
ning back to the first Ford-built car of 
1896. Only last May the Rouge plant 
turned out the 3,000,000th V-8. In 1903, 
its first year, the Ford company pro- 
duced 1708 cars, the first Model A’s and 
C’s. The next year production was only 
1695, the following year 1599. Produc- 
tion expanded substantially in 1906, 
8729 Model K, N, R and S cars being 
built that year, and 14,887 the follow- 
ing year. Up until 1908, only 28,618 
cars were produced. 

It was in 1908 that Mr. Ford intro- 
duced the Model T, convinced that the 
time had come to provide a car for the 
masses. The first year production was 
only 10,660. The following year, how- 
ever, the Model T began to become 
famous. By 1913 production had reached 
181,795; in 1915 volume had passed the 
half-million mark, and in 1920 the total 
passed the million mark with a volume 
of 1,074,336. 

The peak year for Model T was 1923 
when 2,090,240 cars were produced. The 
next two years the total clung close 
to the 2,000,000 mark and then began 
to drop. In 1926 the volume was down 
to 1,665,076. 
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On May 4, 1924, the 10,000,000th 


Model T was produced. Three years 
later the 15,000,000th Model T came off 
the line on May 26, 1927. Shortly after- 
ward production was abandoned while 
Mr. Ford labored to create a new car 
to meet the requirements of modern 
transportation. The new product was 
introduced to the public Dec. 2, 1927, 
and the following year volume jumped 
to 818,734, reaching a peak in 1929 with 


_ a total of 1,951,092. The following year 


the effects of the depression began to 
be felt. Production fell to 1,485,602; 
in 1931 to 762,058. 

At that time, Mr. Ford was working 
on a new car, the V-8. It was shown to 
the public for the first time, March 31, 
1932. 


Truck Limits Upset 
By Federal Court 


The South Carolina state law limit- 
ing the size and weights of motor trucks 
was held an “unreasonable burden” 
upon interstate commerce in an opinion 
handed down Jan. 20 by Judge John J. 
Parker of the Federal Circuit Court of 
Appeals at Columbia, S. C. The court 
granted the truck operators a perma- 
nent injunction enjoining the State 
from enforcing its limitations on hard- 
surfaced roads, so that trucks heavier 
than 20,000 lb. and wider than 90 in. 
may now be operated in the state on 
the 2400 miles of such roads. 





Harry A. Biggs 


Harry A. Biggs, 63, for seven years 
an official of the Studebaker Corp., 
died at his home in Los Angeles Jan. 
16. He served Studebaker from 1918 
to 1925, first as sales manager and 
later vice-president in charge of sales. 
He is survived by his widow and one 
son, Warren, both of whom reside in 
Los Angeles. 








Henry Ford, in the first car he made, greets Edsel Ford 

who prepares to drive the 25,000,000th Ford off the assem- 

bly line. The latest Ford has joined its ancestor in an exhibit 
in the Ford Rotunda. 
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General business activity increased 
sharply last week. The weekly business 
index compiled by the Journal of Com- 
merce stood at 99, as compared with 
92.2 the week before and 80.6 two weeks 
before. Retail trade was estimated from 
10 to 16 per cent above that in the cor- 
responding period last year, while whole- 
sale business was from 20 to 30 per cent 
larger. 


Freight Gains Continue 


Railway freight loadings during the 
week ended Jan. 9 totaled 698,529 cars, 
which marks an increase of 110,576 cars 
above those during the preceding week, 
a rise of 83,676 cars above those a year 
ago, and a gain of 145,011 cars above 
those two years ago. 


Food Prices Firm 


According to the Department of 
Labor, retail food costs from Nov. 17 to 
Dec. 15 increased 0.5 per cent. The ad- 
vance was largely due to higher prices 
for fruits and vegetables. There was a 
moderate reduction in the cost of meats. 


Power Output Higher 


Production of electricity by the elec- 
tric light and power industry in the 
United States during the week ended 
Jan. 9 was 13.9 per cent above that in 
the corresponding period last year. 


New High for Chain Stores 


Sales of store chains during December 
reached a new high peak. The index, 


compiled by the Chain Store Age, stood 
at the preliminary figure of 111.5, as 
compared with 111.0 the month before 
and 102.7 for the corresponding period 
last year. 


Department Stores Do Better 
According to the Board of Governors 
of the Federal Reserve System, depart- 
ment store sales in December were 15 
per cent above those a year ago. For 
the entire year, 1936 sales showed an in- 
crease of 12 per cent. 


Cotton Use Increases 
Cotton consumed in the United States 
during December amounted to 754,857 
bales, including linters, as compared 
with 690,462 bales in November and 554,- 
591 bales in the corresponding period 
last year. 


Fisher’s Index 


Professor Fisher’s index of wholesale 
commodity prices for the week ended 
Jan. 16 stood at 90.7 as compared with 
90.0 the week before and 88.8 two weeks 
before. 


Federal Reserve Statement 

The consolidated statement of the 
Federal Reserve banks for the week 
ended Jan. 13 showed a decline of 
$1,000,000 in holdings of discounted bills. 
Holdings of bills bought in the open mar- 
ket and of government securities re- 
mained unchanged. Money in circula- 
tion declined $102,000,000, and the mone- 
tary gold stock increased $35,000,000. 








Crude Rubber Consumption 
973,522 Tons Last Year 


Consumption of crude rubber by 
manufacturers in the United States for 
the year 1936 is estimated at 573,522 
long tons, according to statistics re- 
leased by the Rubber Manufacturers 
Association. This compares with 491,544 
(revised) long tons consumed during 
1935. 

December consumption is estimated 
to be 49,626 long tons, which compares 
with 50,303 long tons for November, 
1936, and 42,474 long tons for Decem- 
ber, 1935. 

Imports of crude rubber for the year 
1936 are reported at 490,858 long tons 
against 448,116 long tons during 1935. 
December, 1936, imports of crude rub- 
ber amounted to 57,049 long tons as 
compared with 44,296 long tons for 
November and 34,596 long tons for 
December, 1935. 

This association further estimates 
the total domestic stocks of crude rub- 
ber on hand Dec. 31 as 218,844 long 
tons, which compares with 212,515 long 
tons on hand Nov. 30 and 303,000 long 
tons on hand Dec. 31, 1935. 

Crude rubber afloat to United States 
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ports as of Dec. 31 is estimated to be 
56,567 long tons, as compared with 
73,691 long tons afloat on Nov. 30, and 
39,094 long tons afloat on Dec. 31, 1935. 

The consumption of reclaimed rubber 
for 1936 is estimated to be 130,048 
long tons, as compared with 113,078 
(revised) long tons for 1935. Re- 
claimed rubber production for 1936 is 
estimated to be 150,571 long tons, 
which compares with 118,484 long tons 
produced in 1935. December reclaimed 
rubber consumption is estimated to be 
12,984 long tons, production 15,938 long 
tons and stocks on hand Dec. 31 to be 
30,573 long tons. 


Studebaker Used Car Contest 
Offers $10,000 in Prizes 


Announcement of a $10,000 used car 
prize contest has been made by Paul G. 
Hoffman, president of the Studebaker 
Corp. The contest will be nationwide 
and there will be a total of 452 cash 
prizes. Participants are asked to go 
to any Studebaker dealer in the United 
States and select a Studebaker pledge- 
backed used car and, after completing 
the purchase, write a letter of 50 words 
or less giving the reasons a pledge- 


backed used car was chosen. The price 
of the car will make no difference 
the judges, nor will the spelling, gram. 
mar or penmanship of the contestant. 
Mr. Hoffman and his staff will be the 
judges of the contest. 
First prize of $1,000 goes to the 
writer of the best letter; second prize 
is $500; and the next 10 prizes, $199 
each; the next 40, $50 each; the next 
100, $25 each and the next 300, $19 
each. In case of ties, duplicate prizes 
will be awarded. The contest opened 
Jan. 1, 1937, and closes midnight March 
31. It will be widely advertised jp 
national magazines and newspapers, 


Canadian Truckmen Would 
Form Dominion Association 


Adoption of strict safety measures 
was urged upon delegates representing 
provincial automotive transportation 
associations at a two-day Dominion 
convention held the past week in Win. 
nipeg, Man. Representing provinces 
from Nova Scotia to British Columbia, 
operators sought formation of a Do- 
minion trucking association and estab- 
lishment of regulations to govern inter. 
provincial highway transport. W. J, 
Major, attorney-general of the prov- 
ince of Manitoba, assured delegates 
that the new association would receive 
the fullest cooperation of all govern- 
ments, providing it took steps to protect 
life and property. 
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Minor Mention 


P. F. Olds & Son, Lansing, Mich., 
state that owing to pressure of busi- 
ness in their gas engine department 
they have been unable to build any 
motor carriages for the market. They 
intend to do so soon, however. 

Two of the electric hansoms which 
the Electric Carriage & Wagon Co. 
are to introduce in New York City for 
public service are now stabled at 140 
West Thirty-ninth Street. 

The Daimler Motor Co., Steinway, 
L. I., have just taken an order for 
the largest motor boat ever constructed 
in the United States. It is to be 80 ft. 
in length and equipped with two 20 
hp. Daimler motors. It will have twin 
screws, and though built for cruising 
purposes is guaranteed to make 12 
to 14 m.p.h. : 

Dr. Robert Coltman, Jr., Pekin, 
China, writes that he has a commission 
from Prince Ting to purchase for him 
a motor carriage when the price 
reaches a figure satisfactory ‘(o His 
Majesty. The doctor states that other 
mandarins would be sure to fo!low the 
Prince’s example. 

—From The Horseless Age, January; 
1897. 
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Here Are the Men Behind Japan’s Bid for a 


Place as an Automotive Manufacturing Nation 


3, Chikuhei Nakajima 


Chikuhei Nakajima is a graduate of 
the Japanese Navy. Born in January, 
1984, in Gumma-ken, he sarted out on 
his naval career as a student in the 
Naval Engineering College; entered ac- 
tive service after graduation; was pro- 
moted to the rank of First Lieutenant 





Chikuhei Nakajima 


Engineer and sent to Europe and Amer- 
- to study airplane construction meth- 
Ss. 

_In 1917, he resigned his post to found 
the Nakajima Airplane Works. So far, 
he has built only for the Japanese 
Navy, and the usual military secrecy 
has surrounded his operations and 
products. Recently, however, a lengthy 
article appeared over his signature, dis- 
closing more technical details than are 
ordinarily revealed in Japan. The rea- 
son he is now publicizing his work is 
that Nakajima has decided to begin 
exporting military planes. 





Nakajima keeps lions and leopards as 
pets. 

(This is one of a series of six brief 
biographies of Japanese automotive 
nanufacturing executives.) 


Heil Co. Plans to Spend 
$500,000 for Expansion 


Heil Co., Milwaukee, a leading man- 
ufacturer of motor truck bodies, hy- 
draulic hoists and other heavy duty 
equipment, has announced plans for 
the expenditure of upwards of $500,- 
000 in new production facilities in or- 
der to keep pace with demand. Half 
of the amount will be spent within the 
next few months in enlarging both the 
main works in Milwaukee and an 
eastern branch works at Hillside, N. J. 
The other half, according to Julius P. 
Heil, president and treasurer, awaits 
investment when the federal law re- 
lating to undistributed profits taxation 
is amended. The law at present does 
not make any tax exemption for firms 
whose surplus earnings are used for 
factory expansion. 


Delivered Prices Fixed 
Additional Passenger Car Makers 


Announce New Lists 


Delivered prices, f.o.b. factories, in- 
cluding the usual accessories, delivery 
charges and the Federal tax have been 
announced by Graham-Paige, Stude- 
baker, Buick, Plymouth and Dodge in 
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accordance with the policy adopted by 
the Automobile Manufacturers Associa- 
tion last Dec. 17. 

None of the former prices has been 
changed—the new practice simply 
makes it easier for the car buyer to 
determine what he has to pay for a 
given model, since all charges except 
transportation from the factory are 
included. The new lists follow: 


STUDEBAKER PRICES 


Differ’! 
At South Bend Per 


Dictator Six Del’d F.O.B. Cent 
Business coupe, 3-pass. $765 $665 +15.0 
Custom coupe, 3-pass. 820 715 +14.0 
Custom coupe, 5-pass. 845 740 +14.0 
St. Regis custom 

sedan, 2-door ...... 850 745 +14.0 
St. Regis cruising 

sedan, 2-door ...... 765 +14.0 
Custom sedan, 4-door 880 775 +14.0 
Cruising sedan, 4-door 900 795 -+13.0 

President Eight 
Custom coupe, 3-pass. 1,085 965 +12.0 
Custom coupe, 5-pass. 1,115 995 +12.0 
St. Regis custom 

sedan, 2-door ...... 1,135 1,015 +12.0 
St. Regis cruising 

sedan, 2-door ...... 155 1,035 +12.0 
Custom sedan, 4-door. 1,165 1,045 +12.0 
Cruising sedan, 4-door 1,185 1,065 +11.0 


GRAHAM PRICES 


Delivered prices at Detroit—transporta- 
tion, state and local taxes, optional acces- 
sories and equipment are extra. 


Differ’! 

At Detroit Per 

Crusacer Del’d F.O.B. Cent 

Sedan, 2-door ........ $690 $595 +16.0 
Sedan, with trunk, 2- 

GOP vconctsaseessens 720 625 +15.0 
Sedan, 4-door ........ 770 665 +16.0 
Sedan, with trunk, 4- 

Gee dacksddbewekandns 795 695 +-14.0 

Cavalier 
Business coupe ...... 850 725 +417.0 
Coupe, rumble seat.. 900 775 +16.0 
Conv. coupe ......... 945 ; eden 
Sedan, 2-door ........ 875 745 +417.0 
Sedan, with trunk, 2- 

GD <cintipnacseasaes 905 775 +17.0 

Sedan, 4-door ...... 905 775 +17.0 
Sedan, with trunk, 4- 

GP cansvepevsseces 935 805 +16.0 


(Turn to page 134, please) 





Retail Financing Higher in November 


20% Gain Over November, 1935, Shown; Average 
Amount per Used Car at New High 


The dollar volume of retail financing 
for November, 1936, for the 456 or- 
ganizations reporting to the Bureau of 
the Census amounted to $114,011,014, 
an increase of 7.1 per cent when com- 
pared with October, 1936, and an in- 
crease of 19.9 per cent compared with 
November of the previous year. The 

















of 78.1 per cent over the preceding 
month and a decrease of 1.6 from No- 
vember, 1935. 

Average financing per new car last 
November dropped from $607 in Octo- 
ber to $581. The average financing per 
used car amounted to $274 in Novem- 
ber, a new high figure. 





Like General Goering of Germany, $133,949,876 shown for wholesale fi- The accompanying table gives fur- 
— — = nancing last November was an increase ther details from the Census report. 
| RETAIL FINANCING 
Wholesale s . ae le SEE 2 os a ee ee —_ a ee - < 
Year | Financing | 
Moth Volume TOTAL NEW CARS USED CARS UNCLASSIFIED 
on n ee eS no ee Se Rl a a ee ee es ee Bg , oe : Se fee . ¥ 
| Dollars | 
| Number of Total Per | Number of Total Per | Number of Total Per | Number of Total Per 
ra | Cars Amount Car | Cars Amount Car Cars Amount Car Cars Amount Cur 
ie BRA ORs Sn Dee mie oe es ree, See eet: w yin rar 
Reverb. 1936...| $13,949,876 | 2,274,663 | 114,011,014 | 415 125,738 | 73,007,308 | 581 | 147,232) 40,328,956 | 274 | 1,693 674,750 | 399 
ee. i936... 75, 267 ,952 275,747 | 106,501,399 | 386 100, 086 60,791,600 | 607 173,766 45,080,272 259 | 1,895 629,527 | 332 
Moen 1935 36, 160,556 243,435 | 95,122,311 | 391 114,170 | 62,710,224 | 549 126,806 | 31,460,660 | 248 | 2, 459 ¥ 387 
H ee 1936...|1,518,400,072 | 3,919,034 |1,568, 144,367 400 | 1,736,119 |1,005,789,059 | 579 | 2,158,255 | 553,583,355 256 24,660 8,771,953 | 356 
-Months, 1935. | 908. 008, cee | 2,864,773 1,085, 284, 228 368 1,192,050 | 655,119,643 | 550 1,630,163 384,683,918 | 236 42,560 15,430,662 | 362 
=— - ! 
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Washington Tackles Strike 


(Continued from page 101) 


the East. It is plain the CIO group is 
attempting to force direct intervention 
by President Roosevelt. It is likewise 
clear that the White House is anxious 
to avoid intervention. 

Miss Perkins said the conference be- 
tween GM officials, Governor Murphy, 
James F. Dewey and herself on Wednes- 
day developed no conclusion. She said 
Mr. Sloan assured her that General 
Motors would not consider Lewis’s de- 
mand that the UAW be recognized as 
the sole collective bargaining agency. 
General Motors also is demanding that 
sitdown strikers be evacuated from its 
plants before reopening negotiations 
looking to settlement of the strike. 
Martin announced on his arrival in 
Washington that while the UAW stood 
ready to negotiate, sitdown strikers 
would “sit tight.” 

Miss Perkins conferred Thursday 
with Governor Murphy and sent mes- 
sages to Sloan and Lewis, but did not 
disclose their contents.’ She said she 
had not taken the matter up personally 
with President Roosevelt, but intimated 
she might discuss it with him by tele- 
phone. 

Pressmen brought a resolution pre- 


pes Photo 
George E. Boysen 
who has organized the Flint Alli- 
ance to fight GM strikers. 


pared at the request of Lewis, which 
he said would be presented to an un- 
named Senator, and which would call 
for a sweeping investigation of the fi- 
nancial structure of General Motors 
and companies having relations with it. 

General Motors officials were closeted 
at the Mayflower Hotel Thursday and 
sent out orders they were not to be 
disturbed. It was stated they would 
leave Washington late Thursday for 
New York. 

The first conference in Washington 
between General Motors officials and 
government officials was held Wednes- 
day and got under way almost at the 
same time President Roosevelt was 
taking the oath of office for his second 
term. The reason given for the Wash- 
ington meeting was that it was con- 
venient for the participation of Gov- 
ernor Frank M. Murphy, who took 
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part in the inaugural ceremonies and 
later joined the conference. 

General Motors officials at the con- 
ference included Alfred P. Sloan, Jr., 
president; William S. Knudsen, execu- 
tive vice-president; Donaldson Brown, 
finance chairman, and John Thomas 
Smith, general counsel. Department of 
Labor representatives present were 
Secretary of Labor Frances Perkins 
and Conciliator John F. Dewey. 

These moves followed a meeting held 
in Washington Tuesday between Sec- 
retary Perkins, Governor Murphy, Mr. 
Dewey and Mr. Lewis. Apparently the 
meeting produced no results, despite 
the fact that it lasted nine hours. 

The Tuesday conference with Lewis 
had as its objective, it is reported, re- 
opening of the abortive conference held 


‘Monday in Detroit between General 


Motors and UAW officials. At that con- 
ference General Motors officials de- 
clared that there could be no negotia- 
tions as long as strikers continued to 
occupy two Fisher Body plants in Flint, 
Mich., which union officials had prom- 
ised to vacate pending negotiations. 

Failure of UAW officials to adhere 
to their pledge has proved the stum- 
bling block to resumption of negotiations 
between General Motors and union of- 
ficials and apparently the Washington 
conference with General Motors offi- 
cials was designed to see if this ob- 
stacle could be removed. However, it 
was pointed out that decision on this 
question rested with union officials and 
not with General Motors officials. 

The move to Washington as the 
place of conference led to a growing 
belief that ultimately the whole situa- 
tion will be laid at the White House 
door. The President, however, has so 
far avoided direct intervention which 
CIO officials seem to be particularly 
anxious to force upon him. 


Negotiations Break Down 


Peace negotiations scheduled to start 
11 a. m. Monday collapsed with each 
side blaming the other for violation of 
the truce arranged by Governor Mur- 
phy in a conference which ended at 
4.30 a.m. Friday, Jan. 15. 

Three of the corporation’s five plants, 
occupied by sitdown strikers, were 
evacuated Saturday to the accompani- 
ment of seranading bands. These were 
the Fleetwood and Cadillac plants in 
Detroit and the Guide Lamp plant in 
Anderson, Ind. The two Fisher Body 
plants in Flint remained occupied by 
strikers who refused to evacuate under 
terms of the truce which they charged 
had been violated. 

The union claims armistice terms 
were violated by the corporation’s 
agreement to negotiate with the Flint 
Alliance (anti-strike organization) be- 
fore sitting down to negotiate with the 
union on one of the main points at 
issue, recognition of UAW as sole col- 
lective bargaining agency for GM em- 
ployes; and by recall of some of the 
Cadillac workers. 

General Motors issued a statement 


charging the union had faile:: to liye 
up to its Lansing agreement to evacy. 
ate plants by Monday as a condition of 
bargaining, disclaiming resp: jisibility 
for acts of civic authorities ij, Ander. 
son and the Flint Alliance, <nd reg. 
firming the corporation’s position that 
there can be “no bargaining iintil the 
plants have been evacuated.” No com. 
mitment, it was stated, had been made 
for meeting at a definite time aid place 
with the Flint Alliance representatives, 
nor had the corporation ever agreed not 
to talk to anybody other than repre. 
sentatives of the UAW. 


Boysen Wires Knudsen 


George E. Boysen, head of the Flint 
Alliance, sent the following telegram 
to W. S. Knudsen Jan. 16: 

“At a meeting Friday of authorized 
representatives of employes who are 
members of the Flint Alliance, I was 
instructed to emphasize to you the fol- 
lowing points: 

“By far the greatest majority of em- 
ployes in GM plants in Flint will not 
be represented at the conference with 
the UAW union officials starting Mon- 
day. These employes do not want to be 
represented by spokesmen for the 
UAW. These employes see no reason 
why they should be delayed in resum- 
ing their jobs for two weeks or more 
while negotiations with representatives 
of this small minority are in progress. 

“These employes beg that operation 
of all Flint plants be resumed imme- 
diately under the following conditions: 
(A) All employes be permitted to re- 
turn to work regardless of affiliation 
with any labor organization. (B) No 
new employes hired for 30 days. 

“Public interest will be best served 
by returning to work those employes 
who were not prepared for an unwar- 
ranted and unexpected shut-down. This 
great majority of workers is expecting 
an assurance from you that their posi- 
tion will not be overlooked in your deal- 
ings with the representatives of this 
small group.” 

Knudsen replied: 

“With reference to your telegram, 
please be advised that no rights of any 
man working for GM are in jeopardy. . 
Every effort will be made to get all the 
men back to work as soon as possible. 
Limited operations in plants not in- 
volved in dispute will be started at 
once. 

“The reason why all men are not put 
back to work is that we desire to avoid 
violence. You may assure your people 
that GM will look after the interests 
of Flint now as it always has ani! that 
no man’s right to be represented by 
whomsoever he chooses will be denied. 

“GM will never tolerate domin: 
of its employes by a small minority 

The union objects strenuously io r 
resentation of the Flint Allianc 
conference with GM over strike 
Said Homer Martin: “Our men ¢ 
still in plants No. 1 and No. 2 ° 
Fisher Division in Flint. They wi! 
go out until Boysen goes out of 
picture.” He charged GM with mnipu- 
lating the Alliance. 


, 
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Governor Murphy declared: “The 
conference on Thursday ended in per- 
fect cordiality. We must restore negoti- 
ations to this basis once more. I will 
continue to work for peace. Neither 
side will be permitted to forget for a 
minute that public interest is of more 
importance than either of them or both. 
We will work our way out of this dif- 
ficulty.” 

Boys-n, head of Flint Alliance, an- 
nounce his organization would accede 
to wishes of Governor Murphy and “re- 
main it: the background.” “We certain- 
ly are not withdrawing our request for 
a hearing,” he said. “That stands. But 
it will not be pressed at this time.” 

More than 2000 national guardsmen 
are still stationed in Flint, orders to 
demobilize having been countermanded. 

Governor Murphy sent Dr. William 
Haber, state welfare director, to Flint 
to see that relief is given all needy per- 
sons. The Genessee County (Flint) 
welfare load was increasing at the rate 
of 200 families a day with indications 
the rate would go higher. 

All Buick departments, which have 
been operating during the strike that 
forced the closing of the Fisher Body 
plant and the Buick assembly line, 
closed Wednesday afternoon, throwing 
an additional 10,000 GM employes out 
of work and raising the total number 
of idle GM employes in Flint to 38,000. 
AC Spark Plug plant is now the only 
GM division in Flint still operating. 
Buick workers rendered idle by the 
strike total 15,000. 





Briggs Strike Called Off 


Climaxing a 10-day strike at the 
Meldrum Avenue plant of Briggs Mfg. 
Co. with a tear gas battle with police, 
strikers voted unanimously Tuesday 
night to return to work after a “mis- 
understanding relative to a number of 
employes who had been laid off because 
of lack of material had been corrected.” 

Except for a two-day shut-down at 
the start of the strike and Tuesday’s 
closing on account of riot, the plant has 
been operating despite the posting of 
pickets around the plant. Early Tues- 
day morning, picket lines were re- 
inforeed by supporters from other 
plants. It is estimated that more than 
3000 men in close formation kept 
marching past the factory gates. Work- 
ers arriving for the 7 o’clock shift were 
unable to penetrate the picket line. 
Police cautioned leaders to keep paths 
to the gates clear for passage of work- 
men into the plant. The disturbance 
began after an alleged attack had been 
made on Deputy Superintendent Louis 
L. Berg, who had attempted to escort 
an official of the company through the 
line. Tear gas bombs and night sticks 
scattered the pickets who quickly re- 
formed their lines and kept workmen 
from entering the plant. Strikers ac- 
complished their purpose of preventing 
the plant from operating. 

Settlement of the dispute was ef- 
fected after Harry Bennett, personnel 
director for Ford Motor Co., interceded. 
The plant manufactures bodies for the 
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Acme photo 


Union leaders prepare to head a parade of strikers in Detroit. 

Left to right: Richard Frankenstein, UAW organizer; Julius 

Hochman, president of the Garment Workers Union; Homer 

Martin, UAW president; and — Reuther, organizer for 
the CIO. 





Lincoln-Zephyr division of Ford Motor 
Co. It was the second time Bennett had 
intervened to settle a strike affecting 
Ford suppliers. His threat to move 
brake machinery from the Kelsey- 
Hayes plant, strike-bound in December, 
promptly ended that dispute. In the 
Briggs case, Bennett is quoted as say- 
ing: “I suggested that the situation 
could be remedied if everybody is put 
back to work.” 


Glass Strike Ends 


Union Abandoned Closed Shop De- 
mand but Got Wage Increases 


End of the three-months old strike 
of Pittsburgh glass workers came this 
week when a one-year agreement was 
signed by officials of the Pittsburgh 
Plate Glass Co. and the Federation of 
Flat Glass Workers Jan. 20. Employes 
were granted a flat wage increase of 
eight cents an hour with a minimum 
rate of 63 cents an hour for male 
workers and an increase of from 42 to 
55 cents an hour as a minimum for 
women. 

Prospects that men in the plants of 
Libbey-Owens-Ford Glass Co. may be 
back to work by Monday were seen in 
progress of the first day’s negotiations 
between company officials and union 
leaders on Jan. 20. 

Ralph A. Lind, federal mediator, 
brought the two groups together as 
soon as he learned that the Pittsburgh 
Plate Glass Co. strike had been settled 
by wage increases. Another meeting 
was scheduled for Thursday and it was 





believed the whole argument was con- 
fined to the amount of the wage in- 
crease. 

Libbey-Owens-Ford has had a greater 
proportion of men in its employ than 
Pittsburgh Plate, and has had an aver- 
age wage of 81 cents an hour against 
78 for Pittsburgh Plate. The company 
had offered a five per cent increase. De- 
mands for a closed shop and check-off 
of union dues have been waived by the 
Union. Libbey-Owens-Ford faces the 
possibility of a restricted market, how- 
ever, with several General Motors 
plants closed. 


Bohn Strike Ended Through 
Mediation of Ford Official 


The 23-day-old strike at Bohn Alum- 
inum & Brass Corp.’s plant No. 3 ended 
Wednesday, when the company agreed 
to return all employes to work at a 
minimum hourly wage of 50 cents for 
women and 65 cents for men, against 
39 cents and 50 cents, respectively, in 
effect before the strike. The plant em- 
ploys 500 workers and makes pistons 
and other permanent mold parts. 

Harry Bennet, personnel director of 
the Ford Motor Co., for which the Bohn 
plant made pistons and distributor 
housings, acted as mediator. The com- 
pany agreed to show no discrimination 
and also to rehire the worker whose 
discharge precipitated the strike. Ac- 
cording to Richard Frankensteen, union 
organizer, the new rates will mean in- 
creases for 95 per cent of the em- 
ployes. 
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NEWS OF THE INDUSTRY 


Automotive Metal Markets 


Steel Operating Rate Gains Two Points, with Automotive 
Consumers Still in First Place 


By William Crawford Hirsch 


Continuance of relatively high operat- 
ing rates in the steel industry as a 
whole—the American Iron and Steel 
Institute reporting a gain of slightly 
more than two per cent in employed 
ingot capacity over a week ago—is 
chiefly due to those automobile manu- 
facturers and parts makers who are 
not affected by strikes, making up for 
the gap caused by “hold” orders. 

There has been a certain improve- 
ment in steel demand from other users, 
but by no means to the extent of dis- 
placing automotive consumption as the 
steel industry’s principal support. A 
good many automotive consumers are 
prodding steel mills to obtain speedier 
shipments and it is surmised that some- 
what more stocking by buyers is under 
way. While some of the smaller steel 
producers would like to clear up all 
their commitments at fourth quarter 
prices by the end of this month, the 
broad policy of the steel industry con- 
tinues to rate all “hold” business as 
temporarily suspended shipments, to 
be shipped at the agreed price as soon 
as buyers are again in a position to 
take in the material. A moderate 
amount of business at the higher 
prices, now in effect, has been placed. 

Announcement of expansion pro- 
grams by the steel industry comes as 
further assurance of its implicit faith 
in the further growth of automotive 
consumption. A plate mill in one of 
the leading steel producer’s subsidiary 
units which went into operation this 
week is not only intended for the pro- 
duction of the heavier types of auto- 
mobile frame steel, but may also be 
used in rolling the general run of 
heavier gauge sheets. Rumors of fur- 
ther concentration of steel production 
through the merger of four important 
flat steel producers in Ohio and West 
Virginia are denied by executives of 
the companies mentioned. 


Pig !tron—Automotive foundries appear 
to be well covered, having contracted for 
good-sized tonnages before the recent rise, 
and as a result occasional carload orders 
make up about all the business that comes 
out. The tone of the market is steady. 


Aluminum—Firm and moderately active. 


Copper—Following announcement of 13- 
cent copper by the producers who declared 
that the mark-up to that level was forced 
upon them by the higher copper prices in 
London, the bull speculators in that Euro- 
pean market suffered a sharp setback, 
prices there going well below the equiva- 
lent of 13 cents. American producers, 
through the Copper Institute, resumed 
publication of statistics covering supply and 
demand, stocks at the beginning of the year 
being given as 161,044 tons compared with 
a glut of 523,435 tons at the beginning of 
the year 1934. One of the large smelters, 
closed for the last six years, is being made 
ready for operating. In the so-called ‘‘out- 
side’ market, copper was offered at one- 
eighth of a cent below producers’ price at 
the beginning of the week. A few days 
earlier premiums had been the rule. 

Tin—Slightly lower prices at London, due 
to more adequate supplies and bearish 
sentiment generally, caused the market 
here to open fractionally lower this week, 
spot Straits being quoted at 51.30 cents, 
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compared with 51% cents at the preceding 
week’s close. 


Lead—Storage battery manufacturers are 
contracting for February lead. The market 
is firm and unchanged. 


Zinc—The zinc market has settled on a 
6-cent East St. Louis, basis following a 
period of successive advances. Offerings of 
reseale metal halted —— upturns. 


Machine Tool Bu Builders 
Report Boom-Time Sales 


A flood of new orders for machine 
tools, released during the month of 
December, carried the index of the Na- 
tional Machine Tool Builders’ Associa- 
tion to 257, the highest point on rec- 
ord for any one month. The nearest 
approach to this figure was in Jan- 
uary, 1920, when 230 was reached. The 
1929 high point was 186 in February 
of that year. The increased volume is 
general, it is reported, touching 75 per 
cent of the companies reporting. 


Motor Fatalities 
Lower During 1936 


A total of 9599 automobile fatalities 
occurred during 1936 in 131 major 
cities, according to the report of the 
Bureau of the Census. The 1936 toll 
was 178 fewer than the 9777 reported 
in 1935. During the first half of 1936 
fatalities were notably below the pre- 


vious year, but in the late m 
the year accidents increased 
and were above 1935. Deaths 
in 129 cities during the last we. 
year totaled 313, a rise of 107 
last week in 1935. 

During 1936 fatalities due to acgi. 
dents in cities were reduced bel Ow the 
1935 figure in 63 of the 131 1: ‘porting 
cities. The toll was higher in 57 cities 
and unchanged in 11 others. 
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Studebaker Dealers Now 1043 


With 81 dealer franchises granted ip 
December, Studebaker Corp. boosted its 
total of new dealer appointments for 
last year to 1043, according to George 
D. Keller, vice- -president in charge of 
sales. 


The Welder’s Stabilizer, November-De- 
cember, 1936 issue, published by the Lincoln 
Electric Co., contains over a score of pages 
of letters on ‘‘How I Did It,’’ in which many 
difficult welding operations are described 
by the welders themselves.* 


The Oxygen Lance—what it is, how it is 
used, and what it will do—is described in 
a booklet just published by the Linde Air 
Products Co.* 


*Obtainable from editorial department, 
AUTOMOTIVE INDUSTRIES. Address Chest- 
nut and 56th Sts., Philadelphia. 








Calendar of Coming Events 


SHOWS 
Automobile Show, Berlin, Germany, 
Feb. 20-March 7 
Hungary, International Automobile, 
Motorcycle and Motorboat Exposi- 
tion, Budapest 
Austria, Automobile and Motorcycle 
Salon, Vienna March 7-13 
Switzerland, 14th International Expo- 
sition, Automobiles, Motorcycles and 
Bicycles, Geneva March 12-21 
Portugal, 11th Automobile Salon, Porto 
March 27-April 5 
Illinois Automotive Ass’n, 4th Annual 
Show and Maintenance Exhibit, 
Navy Pier, Chicago Apr. 24-28 
Poland, Automobile Salon—16th Inter- 
national Fair, Poznan May 1-10 
Norway, Automobile Salon, Oslo..May 7-10 
Second Annual Automotive Mainte- 
nance Show, San Francisco..May 20-23 
Belgium, First International Aero- 
nautical Salon, Brussels ....June 18-30 
Fourth ASTM Exhibit of Testing Ap- 
paratus and Related Rauipment. 
New York June 28-July 2 
Poland, Automobile Salon ——. so 
entale), Lwow . 1-15 
France, 31st International Pitti 
Salon, Paris Oct. 1-17 
Great Britain, 3lst International Auto- 
mobile Exposition, London..Oct. 14-23 
National Automobile Show, New York, 
Oct. 27-Nov. 3 
Italy, 10th International Automobile 
Salon, Milan Oct. 28-Nov. 8 
Great Britain, 138th International Com- 
mercial Automobile Exposition 
(trucks and buses), London..Nov. 
Great Britain, 36th Scottish Inter- 
national Automobile Exposition, 
Glasgow Nov. 12-20 


4-13 


CONVENTIONS AND MEETINGS 


Tin Can Tourists’ Winter Convention, 
Clearwater, Fla. Jan. 29-Feb. 8 
Tin Can Tourists’ Winter Convention, 
Sarasota, Fla. Feb 
Association of Highway Officials of No. 
Atlantic States, 13th ee age 
vention, New York 24-26 
American Society for Testing daterlals, 
1987 Regional Meeting and Commit- 
tee Week, Palmer House, Chicago, 
March 
International Association for Testing 
Materials, Second International 
Congress, London, England. April 19-24 
4ist Annual Convention and Exposition 
of the American Foundrymen’s _ 
sociation, Milwaukee May 3-7 
American Society of Mechanical fn- 
gineers, spring convention, Detroit, 
May 17-21 
American Petroleum Institute, Mid- 
Year Meeting, Colorado Springs, 
Colo. June 1-3 
Second World Petroleum Congress, 
Paris, France ....late May—ear!y June 
Automotive Engine Rebuilders Asso- 
ciation, 15th Annual Convention, 
Chicago June 21-24 
American Society for Testing Materials, 
40th Annual Meeting, New York 
June 28- ‘July 2 


CONTESTS 

Indianapolis Speedway, 500-Mile In‘°r- 

national Sweepstakes May 31 
Pan American Cup Race, Roosevelt 

Raceway 
Roosevelt Raceway, 400-Mile Gec "ge P 
Vanderbilt Cup Sweepstakes... . Sept. 
Angeles, 500-Mile Internati 
Sweepstakes 


8-14 


1-5 
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uvselves 


E have tried always, in AUTOMOTIVE INDUSTRIES, 

to keep our. presentation of facts separate from 
our opinions on them. The following article, written 
for us by B. C. Goss, labor observer for the New York 
Journal of Commerce, combines fact and opinion and 
we are therefore printing it as a guest editorial be- 
cause we think it worth presenting.—H. H. 


and strikes expected this 
year may not cause a mate- 
rial setback to general business 
activity, despite the widely held 
fears to the contrary. Reference 
to the record of previous peri- 
ods of recovery shows that 
while strikes may retard the 
rate of gain in business they 
rarely cause a change in the 
trend. When the business cycle 
enters the upward phase, forces 
for recovery are usually so 
virile as to offset the influences 
of costly labor disturbances. 
Because the country is in the 
recovery phase of the business 
cycle it is entirely possible that 
the current automobile labor 
situation may not cause a set- 
back in business, even though 
the motor strikes be protracted. 
Furthermore, union strategy in 
the auto industry tends to mini- 
mize the effects on general busi- 
ness of the automobile tie-ups. 
By now it should be generally 
recognized that the union is 
anxious that all motor com- 
panies save General Motors op- 
erate at capacity levels. Organ- 
izers have several times ad- 
nitted that such is the case. 
he strenuous efforts of the 
1.0. to end the glass strike 
aid provide G.M. competitors 
with ample supplies of glass 
provide. further proof. The 
£.4a88 union seems willing now 


[[encstrke labor unrest 


JI = 


= 


to make many concessions to 
get its members back to work. 
Probably, C.1.0. strategy, rather 
than discontent among glass 
workers, accounts for the 
union’s change of heart. 

If the strike is confined to 
General Motors plants as seems 
virtually assured, almost 60 per 
cent of the automobile industry 
should be able to produce at a 
high rate. In fact, if the strike 
is protracted, competitors of 
G.M. may increase their share 
of the total volume, a result 
which is, of course, desired by 
the union. Thus, if the glass 
strike is soon settled, permit- 
ting capacity operations by the 
rest of the industry, the effect 
of the G.M. tie-up on business 
in general will be materially 
less than if an industry-wide 
strike were in effect. 


GM Tie-Up May 
Not Affect Recovery 


HE tie-up of General Motors 
may well throw some 200,000 
workers in parts and related in- 
dustries out of work, in addition 


to the 200,000 workers of the - 


corporation itself who are idle. 
During the past year, however, 
according to Department of 
Labor data, more than 1,000,000 
workers have found jobs. The 


National Industrial Conference 
Board finds that more than 
2,000,000 persons secured jobs 
in the past twelve months. Thus, 
the number of persons gaining 
employment during a recovery 
period will offset in consider- 
able measure those made idle 
by strikes. 

It is well to note that strikes 
in previous periods of recovery 
were much more severe and 
costly than those of recent 
times. The peak in strikes and 
strike losses for the last few 
years came in 1934. The num- 
ber of men out of work, and the 
days employment lost thereby 
in that year was substantially 
greater than in either 1935 or 
1936. Yet, business volume for 
1934 reflected distinct improve- 
ment over the 1933 levels, re- 
tail trade, for example, showing 
about a 10 per cent gain. 

The worst strike wave since 
the war occurred in 1922. The 
number of workers involved in 
the strikes of that year was al- 
most 50 per cent greater than 
that participating in 1935 walk- 
outs. Moreover, the average du- 
ration of the 1922 strikes was 
50 per cent longer than the 1935 
strikes, so that the wages lost 
by strikers was probably sev- 
eral times the 1935 total. 

Yet, 1922 was a period of re- 
covery and the staggering toll 
of the strikes in that year could 
not prevent a rise in general 
business activity. Thus, the 
Federal Reserve Board index of 
production stood at 115 at the 
end of the year, compared with 
85 at the beginning. 

It is especially significant 
that the current labor unrest 
does not directly concern those 
industries counted upon to make 
the greatest advance in 1937. 
The mass production trades al- 
ready have made their most im- 
portant contribution to recov- 
ery. The economic forces which 
they in large measure have 
started, however, may prove 


sufficient to carry the general 
level of business onward, even 
though strikes hold down their 
own rate of progress. 
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Engine Design and Produce 


Around the Sticking Ring Problem 


ING sticking has been quite a 
R problem in connection with air- 
craft and high-speed Diesel en- 
gines, and a symposium on the sub- 
ject made up of three papers, was 
held at one of the Wednesday after- 
noon sessions. One of these papers was 
by C. G. A. Rosen of the Caterpillar 
Tractor Co., who said his company had 
made a systematic investigation of the 
subject, covering the influences of the 
combustion process, design of liners, 
piston and rings; metallurgical factors 
of rubbing surfaces, machining opera- 
tions as affecting lubrication, and 
break-in and testing procedures as de- 
termining surface conditioning. 
According to Boerlage and Broeze 
the Diesel combustion process may 
give rise to three types of incomplete 


combustion products on the walls of 
the combustion chamber, viz., alde- 
hydes and varnishes produced by 
chilled hydoxylation, soots from over- 
rich mixtures, and products of chilled 
combustion. A fourth type may result 
from decomposition of the lubricating 
oil. These products accumulate soot 
from the fuel and build up sticky ma- 
terials on the piston ring lands and 
in the lower part of the piston ring 
grooves. 

Experiments with Caterpillar Diesel 
engines showed that combustion-cham- 
ber-wall temperatures have a direct 
influence on the formation of deposits, 
ring-belt temperatures on the prod- 
ucts of decomposition of lubricating 
oil. Ring sticking is promoted by scor- 
ing of the cylinder wall by the rings. 








MAXIMUM 
TEMPERATURES 
IN DEG. F. 


493 DEG. 
480 DEG. 
447 DEG. 
427 DEG. 
4/3 DEG. 
360 DEG. 


Fig. 1—Ring-belt temper- 
atures of Diesel piston at 
riormal full load 








The abraded material gets 
ring groove and clamps the ri: 
piston. This emphasizes the importance 
of well-finished rubbing surfaces, ¢a- 
pable of maintaining an oil film, anq 
of continuous movement or flow of the 
cylinder-wall lubricant, to promote 
flushing out of the products of decom- 
position. 

What happens in the engine is that 
gummy deposits function as _ binders 
for carbon and dust in the ring grooves 
and ultimately produce ring sticking; 
consequently, the design of the rings 
and grooves may afford a means of 
relief from the trouble, and it may be 
that piston-ring temperatures can be 
so controlled as to render the decom- 
position products less sticky. It has 
been shown that minimum cylinder 
wear is dependent on free-floating 
rings. The breaking-in process has an 
influence on cylinder wear and in one 
particular comparative test it was 
found that the use of an additional 
agent in the oil during a breaking-in 
period of 14 hours reduced the cylinder 
wear during the first 1000 hours of 
regular service by 28 per cent. 

For the convenient study of ring 
sticking, a single cylinder test engine 
was built from production parts in 
which the cylinder and head could be 
withdrawn from the piston without dis- 
mantling the engine. It was known that 
the gummy deposits which cause the 
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Fig. 2—Blow-by curves from three distinct types of lubri- 
cating oils 


S00 = 600— OON—s«éB'” 





OE 





Automotive [n/ustries 





a 


-— xs = FE ome StlUCrOlUC Tl 






rings to stick accumulate in the ring 
grooves with time; time is an impor- 
tant element in the phenomenon and 
accelerated tests have not given satis- 
factory results. Ring sticking is indi- 
cated by excessive blow-by. In the sin- 
gle cylinder test unit the normal rate 
of blow-by is 12-20 cu. ft. per hour, 
and when the blow-by reached 85 cu. 
ft. per hour the test was stopped and 
the pistons and rings were examined. 

Lubricating oil characteristics nat- 
urally play an important part, and it 
was found that under identical condi- 
tions of operation with some oils the 
rings would stick in as short a time as 
100 hours, while with others they would 
stick only after 3000 hours. Naphthenic- 
base oils gave greatest freedom from 
ring sticking, except at super-normal 
ring-belt temperatures, when paraffin- 
base oils showed to greater advantage. 
An interesting observation made in 
this connection was that under the 
test conditions with paraffinic oils the 
top ring would stick first, while with 
the naphthenic oils the lower rings 
would stick first. 

There appear to be two preventa- 
tives against ring sticking, one con- 
sisting in so designing the piston that 
in normal (tractor) operation the tem- 
peratures attained by the ring belt will 
be such that no gummy deposits are 
formed; the other in the use of blended 
oils, 


The blended oils which are suitable 


ion Hold the Spotlight 


Herewith are printed abstracts 


of some more papers presented 
at the Annual S.A.E. Meeting 


for this purpose also increase the film 
strength. It is claimed that with 
these blended or compounded oils the 
liner wear at the upper end of the 
stroke is reduced from a normal value 
of 0.0025-0.004 in. to 0.0003 to 0.0005 
in. per 1000 hours. These compounded 
lubricating oils, having cleansing prop- 
erties, will wash away the materials 
that are deposited in the ring grooves 
and on the piston clearance surfaces. 
When rings are effectively lubricated 
and float freely, the oil consumption is 
stabilized. With straight mineral oils 
having a tendency to produce gummy 
deposits, the oil consumption is usually 
held down by provisions in the design. 
When compounded lubricants are used 
which do not produce these dangerous 
deposits, there is no need to restrict 
the supply of lubricant to the cylinder 
walls. The graph herewith, reproduced 
from Mr. Rosen’s paper, shows blow- 
by curves obtained with three different 
types of lubricating oil. 





Close Machining Practice 


N his paper, “Developments in 
Close Machining Practice in Auto- 
motive Production,’ Fred C. Py- 
rer, master mechanic, Buick Motor 
Company, stressed particularly the 
spirit of cooperation between the vari- 
Us organizations in the automotive in- 


dustry. It is conceded by all familiar 
with th industry that the progress in 
mechanization and process is due in 
large measure to the free exchange of 
ideas between even competitive organ- 
Izations, 


As the author pointed out, 


Automotive Industries 


this has not resulted in a uniformity 
of procedures or a copying of method, 
but rather it has stimulated progress 
everywhere along the line. 

Mr. Pyper also gave credit to the 
machine tool manufacturers for their 
inventive ability and tangible contri- 
butions to the modern art of manufac- 
ture. 

Special machines, naturally, are an 
important part of the equipment of a 
mass-production plant, and the author 
commented that “there are several out- 


standing advantages to this type of 
machine, namely economy of produc- 
tive cost, economy of floor space, pos- 
sible economy of investment and great- 
er accuracy due to the fact that all 
operations are performed at one set- 
ting, causing all machine surfaces to 
be held in proper relation to each other. 
The machine chosen to illustrate this 
type is one which performs nine differ- 
ent operations on the Buick transmis- 
sion cover. The operations referred to 
are drilling, reaming, countersinking, 
tapping, boring, chamfering, hollow 
milling, facing and milling. The net 
capacity of the machine is 55 finished 
covers per hour. The advantages of 
this machine with respect to economy 
of floor space, productive cost and in- 
terchangeability of product are obvi- 
cus.” 

Among the processes that have been 
singled out as outstanding examples of 
close machining practice, Mr. Pyper 
commented upon broaching, balancing, 
grinding, and precision boring. The 
most striking example of broaching at 
Buick is the towering two-spindle 
broach, the largest in use, which per- 
forms the operating of broaching 24 
internal, helical gear teeth from the 
rough-forged hole in a transmission 
gear. The lead of the teeth is held 
within 0.00025 in. per in. of the nom- 
inal value. 

The operation of the crankshaft 
mass balancing machine, together with 
modern forging practice, have contrib- 
uted to a set-up which reduces final 
balancing time by 70 per cent. 

Precision boring is recognized as one 
of the most precise methods used today. 
Use of the single-point boring method 
is particularly adapted to finish-boring 
of cylinder bores, piston-pin holes and 
transmission-gear bores. The _ state- 
ment is made that precision boring ma- 
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chines can handle holes ranging from 
3/16 to 8 in. in diameter and with 
length equal to three times the diam- 
eter with an accuracy of 0.0003 in. for 
concentricity. 

These machines operate at a rate of 
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400 fpm. on cast iron with a feed vary- 
ing from 0.0015 to 0.0007 in. per revo- 
lution. Aluminum is bored at a speed 
as high as 1500 fpm. Cemented car- 
bide tools of suitable composition are 
used exclusively for the purpose. 





Ring-Sticking in 


SCAR C. BRIDGEMAN of. the 
() National Bureau of Standards 

struck a humorous note in the 
introduction to his paper on “Ring 
Sticking in Aviation Engines.” He 
said he had been induced by one of 
the “S.A.E. super-salesmen” to under- 
take the abstracting of voluminous rec- 
ords of ring sticking to be gathered 
from the field, but after he had waited 
for a month or so for the data to be 
collected, it had developed that the 
crop of such data had been a complete 
failure this year. No engine manufac- 
turer had any difficulty of this kind, 
although his competitor did; similarly, 
no operating organization was bothered 
by it, but the line operating to the 
north or the south was. Every oil com- 
pany knew how to make an oil that 
would cause the rings to stick, but it 
was not making it now. 

Mr. Bridgeman said ring sticking 
resulting from accumulation of fuel 
residues in the ring grooves is com- 
paratively rare in aviation engines. It 
is ordinarily caused by the use of a 
fuel containing unstable compounds (to 
raise the octane number). Such a fuel 
will polymerize readily under heat and 
become gummy. This type of ring stick- 
ing is usually accompanied by exten- 
sive gum deposits in the intake mani- 
fold and by sticking intake valves. 

Ring sticking caused by oil is by far 
the most common form and the one 
which presents the most serious prob- 
lems in its elimination. All oils now 
used thicken at high temperatures. The 
thickening appears to be a combination 
of two effects: Evaporation of the more 
volatile, less viscous fraction, and 
cracking and polymerization of the re- 
mainder. With vegetable oils, such as 
castor oil, thickening and ring sticking 
occur at comparatively low operating 
temperatures. 

As regards the effects of lubricating- 
oil characteristics, freedom from ring 
sticking increases with the stability of 
the oil. Many of the new aviation oils 
are highly stable, solvent-refined prod- 
ucts which can be maintained at rela- 
tively high temperatures for compara- 
tively long periods of time without 
much increase in viscosity. There are 
indications, however, that the solvent- 
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Aircraft Engines 


refining process may be carried to such 
extremes that the oil will not maintain 
a lubricating film on the hot cylinder 
walls but will assume a_ spheroidal 
state. 

It is a fundamental principle of lu- 
brication that the lightest possible oil 
be used in any given application. 
Rarely are heavy oils required for lu- 
brication, but rather are they ordi- 
narily employed to conserve oil and to 
compensate for deficiencies in design. 
The number of mechanical parts re- 
quiring replacement due to use of too 


light an oil is negligibly sma!!, as com- 
pared to the replacements n cessitated 
by use of too heavy an oil. in an ep. 
gine, a heavy oil results in high fric. 
tion, rapid rate of wear, extensive car- 
bon formation, and ring sticking, 

If a piston ring touches the cylindey 
wall only at a few high points, the 
blow-by past the ring may he go ey. 
cessive that it will stick in « compara. 
tively short time with an oil which 
would otherwise give satisfactory per- 
formance. Fortunately’ a few manufac. 
turers of piston rings are now exper. 
menting with special gages for discard. 
ing imperfect rings of this type. Speci. 
fications on circularity and on distri. 
bution of tension around the ring 
should be adopted as a first step 
toward reduction in ring sticking and 
excessive wear difficulties. Formation 
of an adequate seal between the piston 
ring and the cylinder wall throughout 
the entire stroke also implies ease of 
motion of the ring in the ring groove, 
This is only possible if the surface of 
the ring is smooth and if the ring is 





New Temperature- Measuring 


Spark Plug 


NEW thermocouple-spark plug 
A combination for measuring 
combustion-chamber wall tem- 
peratures was described in a paper by 
G. D. Boerlage and A. G. Cattaneo of 
the Royal Dutch Shell Engine Research 
Station of Delft, Holland. In water- 
cooled engines thermocouples for mea- 
suring the temperature on the inside of 
the combustion-chamber wall must be 
combined with the spark plug, and two 
combinations of this type have been 
used in the past. In the first, which 
was due to Mr. Rabezzana, the cen- 
tral electrode of the plug serves as 
one pole of the 
thermocouple. 
This electrode is 
tubular, and the 
other pole of the 
thermocouple 
passes through 
the hollow cen- 
tral electrode and 
is, of course, in- 
sulated from it. 
In the second 


Spark plug with thermo- 
couple wires in shell 


combination the thermocouple is incor- 
porated in the spark plug washer. In 
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the combination worked out in the Delft 
laboratory, two holes are drilled length- 
wise through the spark plug shell, the 
thermocouple wires are passed through 
them and are brought into contact with 
each other in the rim toward the com- 
pustion chamber, flush with its sur- 
face. Thus the temperature of “the 
face of the plug” is measured. This 
construction is slightly more expensive 
than where the thermocouple is em- 
bodied,in the spark plug washer, but 
the data obtained with it are claimed 
to be more reliable. 

It will be readily understood that 
quite different temperatures are ob- 
tained with the thermocouples in the 
three different positions, that measured 
with the thermocouple combined with 
the central electrode being by far the 
highest. In a water-cooled engine the 
temperatures indicated by the couple 
in the face of the plug was about 50 
deg. C. higher than that shown by the 
couple in the spark plug washer, while 
the temperature shown by the couple in 
the central electrode was more than 
500 deg. higher than that shown by the 
washer-couple. In an air-cooled motor- 
cycle engine the difference between the 
temperatures shown by the plug-face 
couple and the washer-couple, respec- 
tively, was much greater, about 150 
deg. C., the washer-couple not being 
close to cooling water in this case. 

The “face-of-the-plug” thermocouple, 
although it may seem rather delicate 
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for aviation routine, has been adopted 
for general work in the Delft labora- 
tory on account of the following advan- 
tages offered by it over the other two 
combinations: The temperature shown 
by it is practically equal to that of the 
combustion-chamber wall, which is in- 
dicated without appreciable time lag. 
It may be inserted in practically every 
spark plug of the detachable type and 
does not render it materially more 
cumbersome. The high-tension and the 
iemperature-measuring circuits are en- 
tirely separate and for that reason the 
most appropriate materials can be used. 
In the discussion, O. C. Rohde of 
Champion Spark Plug Co. pointed out 
that the best location of the thermocou- 
ple depended on for just what part of 
the combustion-chamber wall the tem- 
perature was to be determined. He was 
most interested in the temperature of 
the insulator tip, on account of its in- 
fluence on fouling and detonation, as 
well as the temperature of the insu- 
lator about half-way back, and he had 
placed the thermocouple wire in a 
groove in the central electrode. This 
involves some rather delicate opera- 
tions, especially in the smaller plugs. 
The thermocouple wire was passed 
through and sealed in an insulating 
tube which latter was sealed to the 
central electrode. For accurate mea- 
surements it was very essential that 
there should be no gas leakage, as this 
raised the temperature indicated. 





Boosting Aircraft-Engine Output 


T= development of 100-octane- 
number aviation fuel by the 
petroleum industry has placed at 
the disposal of aircraft engine de- 
signers fuels whose possibilities they 
have not yet been able to realize fully, 
said R. N. Du Bois and Val Cronstedt 
of Aviation Manufacturing Corp., Ly- 
coming Division, in a paper on high- 
output engines. During the coming 
year much of this high-octane fuel will 
be used in engines originally designed 
for much poorer fuel and whose out- 
put has been gradually increased by 
improvement in details. Only those who 
develop basically new designs, un- 
hampered by existing designs and 
equipment, are in position to fully 
tealize its possibilities, 

It was first shown by the authors, 
with the aid of Fig. 1, that the volu- 
metric efficiency of an engine increases 
when it is being supercharged. In- 
‘teasing the compression ratio at a 
Siven boost pressure decreases the 
clearance volume V, and hence the 
Value of the term V, — V,. Fig. 2 
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Fig. 1—Compression of resid- 
ual gases 


P, = Atmospheric pressure 
P,= Supercharge abs. pressure 
Vi=— Clearance volume 


V2— V, after compression to su- 
percharge pressure 
D = Displacement 


1 
Ve= Vi (=) — 


Proportional increase of 
y Vo 
y= 


1 





D 


shows the relative volumetric efficien- 
cies for various absolute pressures of 
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Fig. 2— Relative volumetric 
efficiency 


supercharge and various cylinder com- 
pression ratios, adiabatic compression 
of the residual gases to the supercharge 
pressure being assumed. 

In making performance calculations, 
the authors based them on a cylinder 
developing 100 i.h.p. at 60 deg. F. and 
standard atmospheric pressure at the 
air intake, with a compression ratio 
of 6. In Fig. 3, the line marked 
“Atmos.” shows the increase in output 
resulting from the increase in thermal 
efficiency with compression ratio, while 
the other lines show the increase -in 
i.h.p. due to the combined effects of 
boosting and increased compression 
after allowance has been made for the 
increase in the volumetric efficiency 
due to supercharging. These curves 
are based on the assumption of a con- 
stant inlet manifold temperature. How- 
ever, it has been found that the super- 
charger heats the air passing through 
it in accordance with a polytropic-com- 
pression equation having an exponent 
of 1.6. This gives the following super- 
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Fig. 3—Indicated power vs. 
boost and compression ratio at 
60 deg. Fahr. air temperature 
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charger-outlet temperatures for 60 deg. 
supercharger-inlet temperature and 
various boost pressures: 42 in. of 
mercury, 132 deg. F.; 48 in., 162 deg.; 
54 in., 190 deg.; 60 in. 216 deg.; 66 in., 
240 deg. As the indicated power varies 
inversely as the absolute inlet temper- 
ature, correcting Fig. 3 for inlet tem- 
perature changes gives Fig. 4. 

In the foregoing, only indicated 
power is considered. Changes in engine 
friction with change in compression 
ratio are practically negligible, but it 
has been found that in single-cylinder, 
high-performance engines the friction 
mean pressure increases about 0.45 lb. 
per sq. in. for every lb. per sq. in. in- 
crease in the supercharge pressure. 
Engine friction per cylinder is calcu- 
lated on the assumption that when 
operating with a compression ratio of 
6, unboosted, the mechanical efficiency 
of the engine is 85 per cent; for the 
purpose of calculating the power re- 
quired to drive the blower, it is also 
assumed that the air consumption of 
the engine is proportional to the indi- 
cated power, and that the efficiency 
of the blower as a compressor is 65 
per cent. A chart of friction hp. vs. 
compression ratio for various boost 
pressures accompanied the paper. It 
was found that the overall mechanical 
efficiency of the engine and super- 
charger remains close to 85 per cent 
throughout. Fig. 5 is a plot of brake 
hp. vs. compression ratio correspond- 
ing to the plot of indicated hp. vs. com- 
pression ratio in Fig. 4. The effect of 
supercharging and compression ratio 
on cylinder pressure is shown in Fig. 6, 
in which explosion pressures calculated 
by Professor A. J. Meyer of the Uni- 
versity of Kentucky have been plotted. 
The rapid increase in these pressures 
with boost at the higher compression 
ratios is noteworthy. These high ex- 
plosion pressures will bring with them 
numerous problems and in the re- 
mainder of the paper the authors dis- 
cuss methods of determining or mea- 
suring the explosion pressure and 
mechanical problems connected with 
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cylinders, valve gear, connecting rods, 
bearings, crankshaft, crankcase, super- 
charger drive, accessories drive and 
propeller reduction gear for high-spe- 
cific-output engines. They wound up 
with the prediction that an era of 
maximum-pressure consciousness will 
come with improvement in pressure- 
measuring technique during the next 
few years. They also proposed a 
search for pressure inhibitors (as dis- 
tinct from detonation inhibitors) that 
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compression ratio. 
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will be as effective as water but do not 
call for separate injection equipment, 
They believed that cyclic variation of 
the maximum pressure can be reduced 
by the use of spark plugs with particu. 
lar degrees of electron emissivity, and 
they suggested that this subject be 
investigated. 

In the discussion, Mr. Heron of Ethyl 
Gasoline Corporation said he could see 
no difference between pressure inhibi- 
tors and detonation inhibitors. 





Oiling the Hypoids 


NE of the live problems of the 
() automobile industry at _ the 
present time is that of the 
lubrication of hypoid rear-axle gears, 
which have come into much more ex- 
tensive use recently. Packard Motor 
Car Co. has been using such gears in 
regular production for more than ten 
years, and W. R. Griswold, chief re- 
search engineer of the company, who 
presented a paper on Hypoid Rear 
Axle Design and Lubrication, therefore 
had a wealth of experience to draw 
from in the preparation of his paper. 
It is well known that hypoid gears 
require special lubricants. Up to a few 
years ago Packard produced only high- 
priced cars, and as owners of such 
cars usually insist upon expert ser- 
vice, the rear-axle lubrication of these 
cars was attended to almost exclusively 
in the manufacturer’s service stations. 
With the increase in the use of hypoid 
final drives there naturally arose a de- 
sire among lubricant manufacturers to 
participate in the lubricant business 
resulting therefrom, and numerous new 
lubricants for hypoid gears have ap- 
peared on the market, some of which, 
unfortunately, have little merit. The 
lubricant is just as important a factor 
in the operation of hypoid gears as the 


steel of which they are made, as the 
capacity of the gears for the transmis- 
sion of power may be limited either by 
the break-down value of the oil film 
or by the tensile strength of the steel. 

There has been a constant increase 
throughout the years in the amount of 
power transmitted through rear-axle 
gears of a given size, and in recent 
years the loads imposed on rear-axle 
gears have passed the capacity limit 
of straight mineral oils. At first there 
was some natural aversion to the use 
of special lubricants; this stage has 
now been passed, and today the only 
questions are what type of special 
lubricant will serve the purpose best 
and how can the quality and the d's- 
tribution of such lubricants be con- 
trolled. In his instruction, book the 
car owner is told to obtain !ubricant 
only from the manufacturev’s author 
ized service stations, but over the radio 
he is urged to buy this or that brand, 
and his filling-station operator prob- 
ably will tell him that he has a special 
brand of hypoid lubricant which 's 
much better than that supplied by the 
authorized service stations. Whom '§ 
he to believe? 

Mr. Griswold said it is impractical! 
to use one type of lubrican! for the 
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gears and another for the bearings. 
The lubricant used must meet the lubri- 
cation requirements of the gears and 
not be injurious to the bearings. Also, 
q suitable lubricant can be selected 
only on the basis of normal-service re- 
quirements and not on that of arbitrary 
abnormally-severe tests. The essential 
requirements are: 

1. A lubricant which will provide a 
glm between gear teeth to prevent the 
gears from scoring under all load, speed 
and temperature conditions. 

9. That the lubricant will not cause 
of itself or contribute to wear of the 
gear and bearing parts. 

9 That the lubricant shall have no 
harmful chemical activity. 

A prerequisite of item 1 is that the 
lubricant shall not deteriorate as a 
result of exposure to temperature ex- 
tremes, agitation, and ordinary atmos- 
pheric influences. In other words, it 
must be stable, at least as far as its 
load-carrying ability is concerned. To 
meet requirement 2, the lubricant must 
be non-abrasive at the beginning and 
not develop any abrasive character in 
use. To meet requirement 3, it must not 
chemically attack the materials of rear- 
axle parts. Put in somewhat more 
exacting terms, it should show no more 
chemical activity than straight mineral 
oils. The load-carrying capacity of a 
hypoid lubricant must be sufficient to 
prevent scoring, not only when the 
lubricant is fresh, but also after 10,000 
miles of use and under summer as well 
as winter operating conditions. Ade- 
quate testing equipment for lubricants 
submitted for approval is available, but 
to determine the stability in use of the 
lubricant over a long period is a long 
and expensive process. 

There are various laboratory meth- 
ods of determining the load capacity 
of lubricants, but unless they closely 
correlate the results of tests on pro- 
duction axles and road experience, they 
are of no value. One test in regular 
production axles consists in engaging 
the clutch suddenly with the car run- 
hing at various speeds in either direct 
drive or second speed while the engine 
is idling. In applying this test, care 
should be taken not to make it much 
more severe than normal service con- 
ditions. A much more reliable test, 
one long used by Packard, consists in 
tunning the axle for 9 hours on the 
drive side at full engine torque in 
second gear, and one hour in reverse 
at the same load, cooling the gearcase 
artificially by circulating fans. It gives 
more reliable information, not only 
concerning the load-carrying capacity 
of the oi!, but also regarding its stabil- 
ty, abrasiveness and chemical activity. 
It has been held that EP lubricants are 
hot abrasive, but the fact remains that 
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axle parts wear much more rapidly 
with some lubricants than with others 
and more in summer than in winter, 
and whether this wear is due to abra- 
siveness of the lubricant itself or to 
some faulty mechanism in its operation 
is immaterial. 

It is obvious that gear teeth must 
wear in the presence of an abrasive, 
because of the sliding motion on their 
contact surfaces. Anti-friction bear- 
ings are generally assumed to have a 
pure rolling motion, but the fact of the 
matter is that there is sliding motion in 
these too, because the parts deform 
under load. Ball bearings are subject 
to wear by sliding under pressure be- 
tween the ball and cage (or separator). 
The presence of an abrasive on these 
sliding surfaces results primarily in 
lapping the balls down to a smaller size. 
It is interesting in this connection that 
balls for automobile bearings are pro- 
duced with tolerances of 0.000025 in. 
on the diameter and on sphericity. In 
taper roller bearings abrasive wear oc- 
curs at two points, viz. (1) between the 
end of the roller and the thrust rib on 
the inner race, which rib guides the 
roller and is subjected to considerable 
thrust; (2) between the roller and the 


_cage which maintains the spacing be- 


tween the rollers. All motion between 
the roller and cage is, of course, slid- 
ing motion. 

The influence of the lubricant on axle 
wear is best determined by long-time 
tests with a car operating either in 
normal service or according to a fixed 
program including various load condi- 
tions. Such tests give comparative re- 
sults. Severe loads are not required, 
and dynamometer tests corresponding 
to a 50-m.p.h. load on level roads will 
permit of an accurate comparison of 
different lubricants. Information re- 
garding the relative abrasiveness of the 
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lubricants tested is obtained from mea- 
surements of the wear of the different 
parts during the test, from an examina- 
tion of the lubricant at the end of the 
test for carrying capacity and abrasive- 
ness in the Timken testing machine, 
and from an analysis of the oil for iron 
content, etc. 

That some EP lubricants are made 
from mineral oils containing abrasives 
at the very outset is a definite fact. 
At the conclusion of a test a white, 
solid, pasty substance is often found 
centrifuged out on the inner surface 
of the bearing cages, and careful chem- 
ical analysis shows that it is foreign 
to all of the materials used in com- 
pounding the oil—nothing but clay. 
Some mineral oils used in compounding 
EP lubricants have been found to con- 
tain clay, which is a highly abrasive 
substance. 

Long-time tests often show a con- 
siderable diminution in the load-carry- 
ing capacity and a great increase in 
the abrasiveness of a lubricant, as in- 
dicated by its iron content. 

At the start of the session at which 
this paper was read it was announced 
that the discussion would not be re- 
ported so that every one could express 
himself freely. It may be stated here 
that the discussion related principally 
to the S.A.E. lubricant testing machine. 
On the one hand it was held that this 
machine did not give reliable results in 
tests of EP lubricants and the demand 
was made that further efforts by the 
S.A.E. along that line be stopped; on 
the other hand it was asserted that if 
faulty results were obtained with the 
machine it must be due to the method 
of its use and not to the principle of 
the machine which accurately re- 
produces gear-tooth contact conditions 
in such a way that all operating factors 
are subject to accurate control. 





Truck, Bus and Railcar 


HE T, B, and R session on Mon- 
| day, with A. Gelpke in the chair, 
was well attended and attracted 
considerable comment and discussion 
en the floor. C. D. Peterson’s paper, 
particularly, created much discussion 
due to the general interest in rear en- 
gine drive developments. An abstract 
of this paper appeared on page 98 of 
last week’s issue of AUTOMOTIVE IN- 
DUSTRIES. 

L. R. Buckendale, chief engineer, 
Timken-Detroit Axle Co., pointed out 
that the present form of rear-engine 
mounting for buses has resulted in a 


great increase in shock loading on the 
rear axle and other drive elements. 
This is particularly noticeable with 
angle drives where the drive shaft en- 
ters the axle at an acute angle. The 
problem has been met by analysis and 
suitable redesign of stressed parts. 

A. J. Scaife of The Autocar Com- 
pany commented on the special service 
problems in connection with rear-en- 
gine drives arising from the fact that 
the operator has no way of gaging en- 
gine speed and rapidity of clutch en- 
gagement. 

Fred C. Patton brought out the in- 
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teresting fact that in West Coast oper- 
ation many of the rear-drive buses are 
fitted with microphones from the en- 
gine compartment to the driver, thus 
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enabling the driver to get the “feel” 
of engine speed. In addition, the in- 
strument board is fitted with an engine 
tachometer. 





The Low-Down on Diesel Up-Keep 


ROKEN-DOWN cost figures for 
B Diesel truck operation in heavy- 

duty transport were given in a 
paper by C. G. Anthony, general mana- 
ger of Pacific Freight Lines. The cost 
data presented covered 80  Diesel- 
engined and 121 gasoline-engined 
truck-trailer combinations of 10 tons 
capacity each. The tare weight of the 
truck, with six-wheel trailer, averaged 
27,700 lb. and the maximum allowable 
gross weight was 68,000 lb., which 
made the payload approximately 20 
tons. The weight of the Diesel truck 
averaged 735 lb. more than that of the 
gasoline truck. These trucks were 
operated over the paved highways of 
Central and Southern California and 
between Los Angeles Basin points and 
Phoenix, Ariz., and vicinity. The 80 
Diesel trucks traveled 5,400,000 miles 
and the 161 gasoline trucks, 10,600,000 
miles. The truck and trailer units 
traveled fully loaded, partly loaded or 
empty, averaging a 20-ton pay load 
51 per cent of the productive hours 
operated and empty 49 per cent of the 
time. Diesel units averaged 6.01 miles 
per gallon, gasoline units 3.25. The 
Diesel fuel, which is tax-free, cost 3.96 
cents per gallon, while the gasoline, 
including a State and a Federal tax, 
cost 13.76 cents per gallon. It follows 
that the Diesel fuel cost was 0.659 
cents per mile and the gasoline cost 
4.234 cents per miles. 

During the past two years impor- 
tant improvements have been made in 
the design of Diesel engine connecting 
rods, pistons, liners, valve-rocker arms, 
valve guides, valve locks and injectors. 
The result has been a decrease in 
maintenance costs. During 1933 and 
1934 maintenance costs of Diesel equip- 
ment exceeded that of gasoline equip- 
ment by approximately one-half a cent 
per mile. Recent maintenance costs 
for the fleet of 241 trucks show the 


maintenance cost of Diesel trucks to 
be slightly less than that of the gaso- 
line equipment. The accumulated main- 
tenance costs divided by total miles 
run show the maintenance cost per mile 
for each item of maintenance expense, 
as shown in the table below: 

A. W. S. Herrington, in the discus- 
sion, expressed doubt whether the ordi- 
nary truck operator could duplicate Mr. 
Anthony’s maintenance costs. J. B. 
Fisher of Waukesha Motors pointed 
out that most of the gasoline engines 
in the 121 gasoline trucks on which the 
comparison was based were from 8 to 
10 years old and of the low-compres- 


sion type, while the Diesels 
tively new. This statemen: 
plemented by C. L. Cum 
said that the Diesel engin 
gasoline engines and that b: 
groups were about the same 

Edward T. Vincent said he had been 
to England recently where he had foung 
that although Diesel fuel ani gasoline 
now sold at the same prices, the Diese] 
was still making commercia! progress, 
Professor C. Fayette Taylor of MILT. 
remarked that the situation in Calj. 
fornia, where Diesel fuel was sot taxed, 
was very unusual. We can figure that 
Diesel fuel will have to pay at least 
the same tax as gasoline per gallon, 
and since fuel tax is for road main. 
tenance purposes and the damage to 
roads is proportional to the miles of 
travel, the Diesel fuel tax may be made 
the same as the gasoline tax on the 
basis of the consumption per mile, 
which with one-half the consumption 
would make it twice the rate per gal- 
lon on the former. Two western states 
were said to be planning taxes on a 
mileage basis. 
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Controlling the Production Dollars 


66 UDGETING expense and 
B Cost of Handling Materials in 
Automotive Plants,” by George 
Miller, budget supervisor, Chrysler 
Corp., is based entirely upon the ex- 
perience and practice at the Chrysler 
East Jefferson and Kercheval plants. 
Under the circumstances the paper re- 
flects the policy of the management and 
brings out several important points— 
first, the fact that the budget super- 
visor operates directly under the vice- 
president and consequently is free of 
other control; and, second, that the 
budget supervisor can deal directly 
with the source of expense—the fore- 
man. Another important element in 
the system is the fact that the foreman 
and other key men in the factory get 
a daily report of the condition of ex- 
pense, thus enabling them to keep a 
watchful eye on current expenses in 
their department. 





Cost of Maintenance—Truck and Trailer Unit 


Item 
Pieces of equipment 
Miles operated 
Expense Items 


Grease and wash material 
Grease and wash labor 
Battery maintenance 


Maintenance, tires and tubes ..............4. 


Repair parts and repair labor 
Garage overhead 


Total Maintenance 
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Diesel 
Truck 


Gasoline 
Truck 


6-Wheel 


Trailer 
161 
10601610 


80 241 
5402030 16003640 


According to the author, “budgets 
properly established and _ supervised 
have a very definite place in the science 
of modern business management. The 
management’s final objective in busi- 
ness is net profit. He realizes that all 
of his efforts must be directed toward 
this objective. Profits, or the lack of 
profits, is the result of numerous 
causes. So far as the management is 
coricerned, some of the causes are non- 
controllable. On the other hand, items 
such as the amount of money spent to 
produce a product are controlled by 
the management. The management to 
a large extent make and control the 
profits through the activities of his or- 
ganization.” 

The following list gives an outline 
of the controls used in the budgetary 
system described by Mr. Miller: 

1. Chart of normal expenses 
2. Budgets 
(a) Total at standard volvi 
(b) Non-variable budgets 
(c) Variable rates . 
. Estimated departmental budyet (Is 
sued on first day of month) 
. Accumulative departmental 
and efficiency report (actua 
budget) 
5. Chart of actual expenses 

Materials handling has been 
in some detail by the author, s' 
is one of the most important 


‘ xpense 
versus 


overed 
e this 
ments 
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‘, modern plant operation. The major 
factors that contribute to an efficient 
and economical system are: 


1. A good plant lay-out 


9 An efficient organization of material 
supervision and material handlers 


trained to do a specific job 
9. Proper operations and methods line- 
up 


4, Efficient material handling equip- 
men’ 

_A good cost control method in the 
material handling set-up 

The working force maintained by the 

material handling division of the chas- 

sis plant consists of: 


co 
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Salaried supervision 
Hourly foremen and group leaders.... 15 


OO rr errr re eee 12 
BIUMOME GPSTALOTS | ...00ccccssccosccce 51 
NN POR OI COOTER 4 
NS I CI FE eR 1 
CEE, no-6.60 60000. 0ebegneesecunarse sas 28 
ID. vnnctcacdepentassseaeeeoane 30 
PUD, ik 00s cnevnatinasscbeasasen 115 

TAPE ARs. 2. ccekeicetidweseenese 261 


The above organization is divided 
over three shifts in many departments 
with an average cost 





Per 

$100.00 

, Per Direct 

Working Force Ton Labor 

Supervision and clerical.... .154 -897 
Stockchasers, checkers, dis- 
patchers, stockhandlers, 
equipment operators and 

schedule man ........... 902 5.207 

TEs sccctesens 1.056 $6.104 





Effect of Knock Level in Fuel Tests 


vestigators that two different gaso- 

lines, each of which develops a 
very light knock in a given engine, 
may develop decidedly different de- 
grees of knock when the engine con- 
ditions are changed for the worse from 
the detonation standpoint. This point 
is frequently raised when a layman 
visits a fuel. laboratory and expresses 
surprise of the severe knock of the 
test engines when octane-rating tests 
are made in accordance with the CFR- 
ASTM method. Published evidence on 
the question as to whether knock rat- 
ings are affected by the knock level at 
which the test (which is a compara- 
tive one) is made is conflicting, and 
Neil MacCoull of The Texas Company 
reported on some recent research work 
of the CFR Committee intended to 
throw new light on the question. 
In the present CFR-ASTM procedure, 
a uniform knock intensity is aimed at, 
by specifying a given benzol blend 
which must match a given blend of 
straight-run reference fuels, the im- 
plication being that the knocking pro- 
clivities of these two blends change at 
different rates with a change in the 
compression ratio. According to the 
standard procedure, the compression 


I has been reported by some in- 


ratio must be 5.3 + 0.05. The two 
blends specified are a 68-per cent ben- 
zene, '2-per cent n-heptane (+ 1 per 
cent) and a 65-per cent iso-octane, 
39-per cent n-heptane blend. Members 
of the CFR Committee agreed to test 
four different types of gasoline at 
comp: ssion ratios of 5.1 and 5.5 (0.2 
ratio .bove and below the standard). 
The ‘ork was carried out by 19 labora- 
tories and’ the results were given in 
Mr. MacCoull’s paper. From these re- 
sults ihe following conclusions were 
drawr 
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Knock ratings by the ASTM pro- 
cedure will vary by about 1 octane 


119 





number when the knock intensity is 
changed by changing the compression 
ratio up or down 0.2 point. The effect 
of changes in the knock level of the 
test appears to be different with dif- 
ferent fuels. With the experimental 
micrometer bouncing pin there is prac- 
tically no change in octane rating over 
the knock-level range covered by this 
investigation, which raises the ques- 
tion as to how much the results ob- 
tained may be influenced by instru- 
mentation. The CFR Detonation Sub- 
committee feels that the importance of 
the effect of knock level and the nature 
of the data already submitted war- 
rants a repetition of the work on a 
more elaborate scale, and its mem- 
bers therefore agreed to a second pro- 
gram in which ratings with the stand- 
ard ASTM bouncing pin will be made 
at several different compression ratios, 
instead of at only two, as in this pro- 
gram, and all laboratories will dupli- 
cate all ratings with the micrometer 
bouncing pin. 





More Ado About Sticking Rings 


W. POPE, JR., of Waukesha Mo- 

A tor Co., described a mechanical 
® means of preventing ring stick- 

ing. This consists in the use of a special 
type of piston ring which he said had 
been used in steam-engine practice years 
ago. The rings have a trapezoidal section, 
their top and bottom surfaces having an 
included angle of 20 deg. Ring grooves 
are turned to the corresponding form. 
When the ring is completely submerged 
in the groove it is a fairly close fit 
therein. Naturally, as the piston moves 
from one side of the cylinder to the 
other upon the reversal of its stroke, 
the clearance between ring and groove 
is changed and this appears to have a 
pumping action, preventing the oil 
from remaining long in the groove. 
These rings, Mr. Pope said, permitted 
of operation at higher temperatures; 
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Section of non-sticking piston 
ring discussed in Mr. Pope’s 
paper 





he cautioned the oil men, however, that 
they must not relax in their efforts to 
improve lubricating oils, as the higher 
temperature operation made more se- 
vere demands on the quality of lu- 
bricants. 


Automobile Market of the 
Netherlands 


The September, 1936, issue of Zeit- 
schrift des Instituts fur Weltwirtschaft 
an der Universitat Kiel (Journal of 
the Institute of Foreign Trade at Kiel 
University) contains an article on 
“The Motor Vehicle Market of the 
Netherlands with Special Reference to 
German Sales Possibilities,” by Rein- 
hold Stisser. The article, which has 
been issued in reprint form, contains 
a great deal of information on the 
motor vehicle market in Holland. Nu- 
merous tables are included, and from 
one of these it is seen that the 10 
leading makes of passenger cars in use 
in Holland in 1935 were as follows, in 
the order mentioned: Ford, Chevrolet, 
Citroen, Opel, Essex, Buick, Stude- 
baker, Nash Fiat, Plymouth. In 1935 
there were sold 7654 American cars, 
2334 German, 699 French, 564 English, 
314 Italian and 94 others. The pamph- 
let is in German and is published by 
Gustav Fischer, Jena, Germany. 
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Repolishing the surface of a 20-ton die at the 

Plymouth plant that forms the roof, front and back 

window openings and the cowl from a single sheet 
of steel. 


Perilla Oil 


From the Industrial Bulletin we 
learn that Perilla oil was the big news 
of 1936. By the end of 1936, the U. S. 
had imported about 150,000,000 pounds 
of this product of the tiny seeds of a 
plant of the mint family. Why has 
perilla suddenly loomed on the hori- 
zon? Chiefly because it has been found 
of such great value in making soya 
bean oil useful for paints, varnishes, 
and linoleum by providing a quick- 
drying action. Its blending action is 
so perfect that the balance of the two 
materials opens a new vista in the field 
of paints and varnishes. The perilla 
plant is now being cultivated domes- 
tically. 


Industry’s Chronicle 


Signalizing its Silver Anniversary, 
Eaton Mfg. Co. has prepared for pri- 
vate circulation a large-sized book 
bound in boards, entitled, “A Chronicle 
of the Automotive Industry in Amer- 
ica.” It is presented in the form of a 
historical calendar giving the high 
spots of automotive history chronolog- 
ically. It is profusely illustrated with 
photographs of old cars and memora- 
ble scenes. An appendix lists alpha- 
betically some 1501 names that made 
history in the period 1892-1936. 


Looks Ahead 


We had the fortunate experience of 
previewing a technical paper dealing 
with engine design. The author makes 
the point that engine design up to now 
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has been the product of synthesis 
rather than analysis. Engineers are 
conscious of the fact that one starts 
with a basic production job and then 
improves and refines as time goes on 
until a radical change in size is de- 
sired. And then the cycle is repeated. 
The paper recommends a definite an- 
alytical procedure which correlates all 
of the significant elements of engine 
design into a homogeneous whole. And 
shows by actual test results how large 
an improvement can be achieved. Here 
is a basic philosophy to which engineers 
may heartily subscribe. 


Better Light 


Out of the conferences at the S.A.E. 
annual meeting came word through 
various channels that many new de- 
velopments are in the offing on auto- 
mobile lighting. Some of the develop- 
ments we have in mind are nothing 
short of revolutionary and at the mo- 
ment are known only to a chosen few. 
Watch for these in the very near 
future. 


Improves Castings 


Talking to one of the metallurgists 
the other day we learned that much 
of the improved die-casting technique 
may be credited to the big new die- 
casting machines. These are of re- 
cent origin and their novelty lies in 
massiveness and rigidity. It is pos- 
sible to maintain perfect alignment of 
the dies with almost absolute freedom 
from dimensional changes due to dif- 
ferences in temperature. 


uction ines 


With Arc 


As a part of its new course in the 
theory and principles of electric are 
welding, The Lincoln Electric Co. has 
prepared a loose-leaf handbook en. 
titled, “Lessons in Are Welding.” This 
is a profusely illustrated manual con. 
taining 44 lessons covering the subject 
in much detail. There is a price of 50 
cents per copy to those interested, and 
we recommend it to those who may 
have their own plant schools for ap- 
prentices and welders. 


Bearing Seal 


It seems that one of the service prob- 
lems today is front wheel bearing 
seizure due to the entrance of wash- 
ing compounds when cars are washed 
with high pressure systems. These 
washers do such a thorough job that 
the fluid penetrates into the wheel 
bearings and causes all kinds of trov- 
ble. Engineers are working on the job 
to develop some adequate seal that can 
stand the gaff. 


Industrial Medicine 


Some short time ago we mentioned in 
these pages that many manufacturers 
are studying their plant operations to 
uncover occupational hazards due to 
process rather than the commonly- 
known hazards which may be avoided 
by mechanical safety guards. It seems 
well for every one to give the matter 
some serious thought inasmuch as many 
state legislatures including Michigan 
are considering special legislation along 
this line. A survey by people who have 
made a study of occupational hazards 
and their prevention may go a long way 
to prevent trouble later on. —J. G. 
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WILLYS ENGINE DRAWING 





a 


Willys Four-Cylinder 43-Hp. Engine 


This transverse section shows the drive for the oil 
pump and the ignition unit. The oil pump is of 
a special design comprising a spur pinion meshing 
with an internal gear whose teeth extend laterally 
from a disk pinned to the drive shaft. This view 
also shows the air cleaner, carburetor and manifold 
with heat-control valve. Other features shown in- 
clude the spear-type oil gage, the oil screen in the 
sump, and the oil passage from the screen to the 
oil pump outside the crankcase which is drilled in 
the wall of the crankcase. 
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Newer Cars Offer More Hazards 


Editoyr, AUTOMOTIVE INDUSTRIES: 


I have just read your item relating 
to the relative safety of cars of dif- 
ferent vintage, Automotive Industries, 
and thought it might interest you to 
have my slant on the subject. 

I addressed the Indiana Section, 
SAE, in February and again in Novem- 
ber, 1935, on the general subject “The 
New Cars and Their Features.” In my 
talk of February, 1935, I stated: 

“These new cars are the most dan- 
gerous mechanisms ever to be handed 
to the general public. Their weight 
distribution is such as to afford a very 
much better ride than has been offered 
heretofore but it is also one which very 
definitely precludes the possibility of 
the maximum possible braking with 
directional control. Their steering is 
easier solely because of reductions in 
gearing with the result that rapid 
steering under stress of emergency con- 
ditions is difficult if not impossible. 
Their performance is improved all 
along the line while the top speeds are 
materially increased. All these with a 
lower noise level and no sensible vibra- 
tion. 

The natural result is that every 
owner of an old car will wish, and 
many will buy these new cars. As the 
owner of the old car has driven it for 
some time and is accustomed to its 
noise and vibration it follows that he 
will overdrive these new cars because 
of their absence of these noises and 
vibrations and, as they cannot respond 
to controls as well as the old cars 
did at the former speeds, many of the 
buyers of these new cars are doomed 
to experience accidents of a brand new 
type. They will simply lose control due 
to excessive speed and the accidents 
will, in many if not most cases, occur 
Without the usual intervention of an- 
other vehicle. I predict a new and 
greater accident record for this year 
and for these new cars.” 

_ In November I repeated the forego- 
Ing an] added that, as so many of the 


public had already had the predicted 
experionce, “it now appears probable 
that we have passed the peak of the 
curve and it may be expected that 
the a-cident will not be further ag- 
gravid.” 

Cor: ‘derable discussion resulted from 
both :apers and I elaborated on the 
“0 of the whys and wherefores, 
ikely 


‘ no interest to you. There is, 
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however, a question of how far economic 
expediency should be permitted to con- 
trol design when public safety is so 
affected. We know what is really 
wrong and we know how to build cars 
so much more responsive to controls 
than any now built that it seems a pity 
that no one in the U. S. has the vision 
and courage to do it. There are 
numerous experimental examples of 
really ‘safe cars and there does not 
seem to be any question about the merit 
of a vastly different weight distribution 
scheme but no one in a responsible 
position in any of the important com- 
panies dares to concede the matter any 
merit except very privately. 

I suggest that you will find it of sig- 
nificance if it should be possible for 
you to discover figures relating to the 
number of percentage of vehicle acci- 
dents that occur without more than the 


one car being involved. 
ion that a surprisingly large number 
will be found to be the result of in- 
ability to steer and brake severely at 
at the same time. 
more of the weight on the front wheels 
when the car is at rest can be expected 
to respond to directional control under 
emergency braking hence the wide ad- 
vertising about brake equalization and 
“straightaway 
gency applications. 


It is my opin- 


No car with half or 


sliding” under emer- 

I submit the proposition that a car 
which cannot be steered by its driver 
is a dangerous car. The only way in 


which steering control can be retained 
with current designs of American cars 
is to deliberately restrict the braking 


ability of the front brakes and, as the 
great majority of the car weight is on 


the front wheels during emergency 


applications of the brakes, it follows 


that a considerable loss of deceleration 


must be accepted. 
LEE OLDFIELD. 








EDITOR, Automotive Industries: 


I enclose two pictures of a rear- 
engined, streamlined car which I have 
built as a hobby. About three years ago 
I decided it could be done, so I made 
wooden models and a small wind tunnel 
and began my tests. Automotive Indus- 
tries saved me a great deal of time and 
trouble with its articles on streamlin- 
ing. 

The car was built during spare hours 
in one year and five months. A Terra- 
plane chassis with six-cylinder engine 
was used, with parts from several 
junked cars of different makes. The 
car has a wheelbase of 128 in. and is a 
four-passenger sedan with ample lug- 
gage space. Top speed is over 80 m.p.h., 
and the car has excellent riding quali- 
ties. There is plenty of leg room for 
all passengers, and comfortable sleep- 
ing accommodations for two people can 
be arranged for. The body frame is 


made of steel, which is faced with oak 
and then covered with 24 gage black 
iron. Upholstery is in broadcloth. 


Harry S. PARKER, 
Ellsworth, Me. 


Apropos 
Editor, AUTOMOTIVE INDUSTRIES: 


After reading the poem “Automotive 
Epitaph” by Berton Braley, in Automo- 
tive Industries, my own narrow escape 
on the road suggested the following: 
Here rests the body of Raymond Pool, 
Victim of a drunken driving fool; 
Unharmed, the fool speeds over vale 

and glen, 
Menacing the lives of sober men. 


Sincerely, one of your readers, 
ELMER E, FREED. 
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Semi-Automatic Transmission 


Requires No Shifting While In Motion 


SEMI- AUTOMATIC transmission 

giving four forward speeds has 
been invented by Everett R. Burtnett, 
Los Angeles, Calif. A sectional view 
of the device is shown herewith. It 
comprises three friction clutches, two 
of them automatic, together with an 
over-running clutch. At the left, com- 
bined with the engine flywheel, is shown 
a friction clutch of the centrifugal type, 
which engages automatically when the 
engine attains a certain speed. It is 
mounted on the splined forward end of 
the solid clutch shaft, A, which latter 
at its rear end carries the gear, B, as 
well as teeth for a direct-drive clutch. 
The rear end of clutch shaft, A, is 
counterbored to receive the forward end 
of the intermediate shaft, C, in a needle 
bearing. Shaft C is provided with a 
flange on which is formed the second 
set of teeth for the direct-drive clutch, 
whose movable member is combined 


with the low-speed and reverse driven 
gear, D. This gear forms the only slid- 
ing member of the transmission, and it 
is set in the forward, neutral or reverse 
position while the car is at rest. Gear 
B on clutch shaft A meshes with coun- 
tershaft gear, E, and the latter is 
formed in a unit with gear F, which 
meshes with gear G on a tubular 
shaft, H, surrounding clutch shaft A. 
The gear cluster, Z,F, is mounted on a 
tubular extension of the gear cluster, 
I,J, which latter is mounted to turn 
freely on a stud, K, secured in the trans- 
mission housing. Gear cluster E,F is 
provided with an over-running clutch. 

Intermediate shaft C at its rear end 
carries a large centrifugal clutch by 
means of which the drive is transmitted 
from shaft C to the clutch housing, L, 
and main driveshaft, M. 


As long as the engine is idling, the 
centrifugal flywheel clutch is disep- 
gaged and no drive is transmitted. If 
the accelerator is now pressed down and 
the engine speeded up, this clutch takes 
hold, and shaft A and its pinion, 3, begin 
to turn. Pinion B turns gear cluster 
E,F, and the latter through the over- 
running clutch within it turns gear 
cluster J,J. Assuming that sliding gear 
D has been set in the position for for- 
ward drive (in which it is shown in the 
drawing), by means of a pullrod on the 
dash, gear J will turn gear D, which 
latter is in positive driving connection 
with clutch housing, LZ, and main drive- 
shaft, M. Thus the main drive shaft 
will be brought up to a certain speed, 
and then the clutch, L, is engaged auto- 
matically by its centrifugal weights, 
which rotate with the main driveshaft. 
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The drive is now direct, as clutch shaft 
A is connected to intermediate shaft C 
py the jaw clutch within gear D, and in- 
termediate shaft C is connected to the 
main drive shaft by clutch L. Thus the 
drive is through the gear train B-E-I-D 
at speeds up to between 15 and 20 
m.p.h. and direct in the higher speed 
range, and both drives are engaged 
automatically. 

Two additional forward speeds are 
obtainable by means of the conical 
clutch immediately behind the flywheel 
clutch. The driving member of this 
cone clutch is carried on studs project- 
ing laterally from the housing of the 
centrifugal clutch and therefore rotates 
with the flywheel. It is mounted in such 
a way that it can move freely toward 
and away from the flywheel. When 
forced toward the flywheel by pressure 
exerted on the clutch pedal and trans- 
mitted to the clutch collar by a clutch 
yoke, the driving member of the clutch 
bears against the inner ends of the cen- 


EVANS HEATING AND VENTILATING SYSTEM 


trifugal weights of the automatic 
clutch, thereby disengaging that clutch. 
When the cone clutch is thus engaged 
by the driver pressing down on the 
clutch pedal, the flywheel clutch is si- 
multaneously disengaged. The drive is 
now from gear G to gear F, through 
the over-running clutch to gear J and 
from there to gear D, which drives shaft 
M directly at all speeds up to between 
15 and 20 m.p.h. When this speed is 
reached, the rear centrifugal clutch 
again engages automatically and the 
drive is then through the gear train 
G-F-E-B, the last-mentioned gear be- 
ing connected to the intermediate shaft 
C by means of the positive clutch within 
gear D, and shaft C connected to main 
driveshaft M through centrifugal clutch 
L. This speed, of course, is higher than 
that through the train G-F-I-D. Thus 
the various forward speeds are through 
the following clutches and gear trains: 
First speed: Cone clutch and gear train 
G-F-I-D. 


125 


Second speed: Centrifugal flywheel 
clutch and gear train B-E-I-D. 

Third speed: Cone clutch, gear train 
G-F-E-B and centrifugal clutch L. 
Fourth speed: Centrifugal flywheel 
clutch, jaw clutch in gear D, and cen- 

trifugal clutch L. 

The reverse is obtained by shifting 
sliding gear D to the rear to engage 
with the reverse intermediate gear N, 
which in turn meshes with reversing 
pinion J. 

In a demonstration model the ratios 
of the four forward speeds are 2.82:1, 
1.91:1; 1.47:1 and 1:1. The first speed 
is obtained by speeding up the engine 
slightly and pressing down on the clutch 
pedal; second by releasing the clutch 
pedal; third by pressing down on the 
clutch pedal and speeding up the en- 
gine further by depressing the accel- 
erator, and fourth speed by releasing 
the clutch pedal. Gear shifting is re- 
quired only when the car is at a stand- 
still, 





Heating and Ventilating System for Passenger Cars 


EATING and ventilation for pas- 

senger cars and truck cabs as well 
as buses have had the attention of engi- 
neers for some time and several systems 
have been presented. One of the latest 
developments is the Evans dual heating 
and ventilating unit. 

On truck cab installations the fresh 
air is screened and taken in at a high 
pressure point above the windshield. 
This air is forced downward and cir- 
culated throughout the cab. Used air is 
sucked into an exhaust pan and ejected 
through louvers in the roof. 

The air intake for buses also is in- 
stalled above the windshield, this posi- 
tion being determined by CO tests 
which seemed to indicate that at this 
area the outside air is most free from 
traffic fumes. 

On rear engine and “pancake” type 
motor buses the air is forced through 
sealed ducts extending the length of the 
vehicle above the card rack and is 
picked up by a high speed blower fan 
capable of supplying 10 cu. ft. of fresh 
air per min. per passenger. Air is 
brought in at the same point on the con- 
ventional bus, but is diverted downward 
through a duct at the left of the driver 
and thence to the blower fan. Outlet 
of used air is through a static exhaust 
louver at the front of the roof. 

The passenger car installation differs 
in construction from that of the other 
Vehicles, but the fresh air is brought 
mat the same point as on bus and 
truck cabs. Air is forced through an 
Intake pan installed above the front 
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Heater By-Pass Conteo: 
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Diagram of Evans ventilating and heating system 


compartment between headlining and 
roof; grills extending sidewise overhead 
in front and rear compartments of a 
sedan provide distribution of the fresh 
air as it is driven back through the in- 
take pan. Two grills for exhaust pur- 
poses are built lengthwise into the 
overhead upholstery. These grills carry 
the used air through sealed ducts to the 
exhaust vent constructed in the low 
pressure area of the roof. 

Tests are said to indicate that a com- 
plete change of air occurs every minute 
with the car traveling 10 m.p.h. The 
volume of air taken in is regulated by 





means of a manually operated control. 

For winter driving the fresh air is 
brought in through a small grill built 
flush at the left of the cowl and forced 
downward through a duct to a heater, 
the heated air being distributed by out- 
lets so placed as to assure uniform heat 
in all parts of the car. In warm weath- 
er the fresh air by-passes the heater, 
is distributed from the same outlets as 
the heated air and carried off through 
the overhead grills. 

The units are manufactured by the 
N-L Ventilation and Heating Div. of 
the Evans Products Co., Detroit. 
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Safety Glass | Wired for Radio| Shock | Standard 
|Absorbers| Wheels 
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CAR MAKE 
AND 
MODEL 























F. O. B. Price—(footnote) 








Installed Throughout 
Windshield Cleaner 
Make and Type 
Built-In Compartment 
for Trunk — 
Lead-In—Location 

One or Two-Way Type 


Number of Passengers 
Wheelbase—Inches 
Shipping Weight 
Number of Doors 
Gear Ratio 

Tire Size—Inches 
Speedometer—Make 
Gasoline Gage 

Make and Type 
Thermometer—Make 
Bumper—Make 


Extra Cost 























FORD—Continued 
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Coupe—5 Window 
Tudor Sedan 


edan 
De Luxe Coupe—5-Window.. . 
De Luxe Tudor Sedan 
Fordor Seda 





De Luxe Fordor Tour. Sedan. . 
De Luxe Phaeton 
Club Cabriolet 
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GRAHAM 
Crusader—Series 6-85 
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Tour. Sedan—Trunk......... 
Supercharger—Series 116 

Business Coupe 

Touring Sedan 

Coupe—Ru. St 

Tour. Sedan 

Tour. Sedan—Trunk 

Tour. Sedan—Trunk 
Supercharger—Series 120 

Business Coupe 
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Model 6-73—Custom 
Business Coupe 
Coupe 
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Conv. 
Conv. Brow 
Model 8-75—Custom 
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Tour. Sedan—Trunk me t 
Conv. Cou Coa ae ce f B&s Ww-V Tri-V 


Footnote: Prices listed have not been changed to conform with new A.M.A. pricing policy. 
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BODY DIMENSIONS 


A—Width of front seat cushion, 
5 inches from 
















B—Width of rear seat cushion, 
5 inches from 




















C—Shoulder room, rear 
D—Distance from back of front 

seat to front of rear 
cushion with front seat 
in its k ee forward 


positio 
E—Depth of front seat cushion 
F—Depth of rear seat cushion 
| G—Distance from dash to front 
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‘> = BODY DIMENSIONS—1 grams abov —Width of front door, a' 
S35 | = on peniunstes *) | K—Width of rear door, at belt 
otf | s L—Height of front seat cushion 
=o | s M— Height of rear seat cushion 
= og < 2 N—Distance from _ steering 
a a e |f— | 2 wheel to floor with steer- 
5 is@\2| 8 52) | i J fee ing wheel in its lowest 
£ ez |3| = (82 , | c ASE ah lr t, 
£ |= = B DIE F |G =) ead room at front sea 
. | eS 7 2 Ec adh he . ah Nicoll adh ald Be | . | ‘ | ¥ ize “ane 5 inches from 
| | fe] 8 - 
Lieel2| ¢ es ts R—Head room at rear seat, 
3184 5 H Ce 3 measured 5 inches from 
a | ee | xz j= = Se back 
: S—Height inside, floor to head- 
| | | ; | | | T—Distancs from inst 
Steel | 3 [Var |Own |No | 5034) 47 |... 21%4| 18 | 1844 4 | 94 | gex).....)...00.0.. 37 | 38 |.....].. me fy vr 
Stel | 3 |Var |Own |No | 216 +7 ie DD Gt ee ene Ae — oe oo 
| —Horizontal depth of fron 
Steel | 3 |Var |Own |No SS ae Pe Pe gy Fe) ee | 663 | ° 
Steel | 3 (Var |Own |No 40 | Th TE Rk gett, 37 | 38 et. ee saa 
Steel | 3  |Var |Own |No OPE NR HORE Appia ee ee eee |.....] 6B | 
Steel | 3 |Var |Own |No ERE CRE cab ees ee... | 2 ip eee 663, | 
Sted 3 \ver oun ~ “ ag ocho 37 38 Oe es ee 68 
Sel | 3 [Var [Own [Ne @ | fpiehd® [i poopie Ps ain 
| ee re Tee ko eres eee foe eee +t—At extra cost 
Sea 3 Var Own No ___ ae ER Pale 37 | 6454 | §— Driver's seat only 
—|3; ae . | B&S—Briggs & Stratton 
oe | 3 Var _ | Buck—Buckeye 
Sa | 3 Iver — Chi—Chicago 
> 1 | 3 Var ee | Del-L—Delco-Lovejoy 
Steel 13 | ar |Own | Doug—-Douglass 
eel | \Var |Own Du—DuPont 
Stel | 3 |Var |Own DR—Delco-Remy 
E—Electric 
Fer--Ferro 
FAP Front of eft pil 
—Front of left pillar 
=|: ao Gab—Gabriel 
S&aW | 2 Fer Gord—Gordon 
SEW | 2 Fer HD—Hancock-Dura 
al Houde jHoudaille " 
Hurd—Hurd Lock Co. 
ae : ‘ a i—Ignition 
Stel | 3 | ‘lFer 1S—Ignition and Steering 
Sted | 3 |” oa Jar—W. B. Jarvis Co. 
Steel | 3 : For JK—Jarvis & Keeler 
Steel . 4 Fer KH—Kelsey-Hayes 
we LOF- King Seley Ford 
LOF—Libby-Owens-For 
=|: | _ LP—Left Pillar 
Steel | 3 ‘leer LS—Lug a 
Steel | 3 Fer Mich—Mic 
Steel | 3 \Fer Mit— Mitchell Specialty Co 
Steel | 3 ed Mon—Monroe 
rr a —. Gauge & 
| quipment Div. 
~ : Ae Mur—Murphy Paint & Lacquer 
i? er MW-—Motor Wheel 
otor Whee! 
_)* \Fer | No—No or None 
| NaSe—Nash-Seaman 
| Oak—Oakes 
| PPG a Plate Glass 
4 | 0. 
_ +. \ver RB—Running Board 
Steel ~~ Ré—Rods 
Sioa 3 Var |Var Rf—Rool 
os |3 ee AM_iinshed & Mason 
Steel | 3 |var \Var RP—Right Pillar 
Steel | 2 Var Ivar SA—Steel—Artillery type 
oad |... ee SAD—Steel—Artillery or Dise 
Steel Var |Var Se—8ne 
ie Sh Prshaiterpreo 
R Perr fe) ee atte 
Stel 3 _ Wer S-M—Stewart-Warner and 
Steel | 3 Var Var Moto Meter 
Steel | 3 Var Var $S—Steel § 
Steel | 3 Ver Ver | : See, Se een I RE SO I ee ee ee Stan—Sta Steel Spring Co 
Steel ° ar |Var | 1 55 | 48 | 54 | 17 | 17%) 16%) 22 4 | 32}4| 2834] 1334] 1334] 185<| 37 | 3614) 4834 ‘iil 1344 | ry Ste—Stewart-Warner 
§ Var |\Var | 1 A Re eee 174)..... 22 4 | 304)..... 1344)..... 1854; 37 |.. 245% 131% | 69% S&W—Steel and Wood 
Sea War War ft [8 fae | CCCNP EL, * t0e...4...4..... 1054).....). [ILO] @9t% | Ter—Ternatedt 
ar Ver | 1) 66 | ae Eos 4 | MM RE ea gee itss|seses| 69% | TO—Throughout 
Steel | Sod Uc —Under C 
tool 3 War War Ta lag cl tage beet an fas Ap) ea CPPe ps Coe Pre) One ened Gennes) Cees Bee oe —Under Car 
St n..-. w witit see kee ere 17}4}..... 22 4 | 304)..... 1344)}..... 1854| 37 |.....]..... 2454| 13% 6974 V—Vacuum 
oe ; Ne Nar 1 | 65 cr 86/17) 1734) 1684) 22 | 4 | 30%). 22, 1334| 1334] 1854| 37 |" 36i4| 48%4| 245<| 1314| 7034 Var—Various, 
2 Sceeleseos le eee | cocccloccccleccccloccesiosccelecccs FY TEE Pee VPPY? Pere Se eL Peers Pere rere eee) eee —W in eid on. 
Steal } — Var | 1 ate po cee 1744}..... 22 4 | 304)..... eG CE lhe oe 2454| 1344| 69% Wi—Wire d 
Stee 5 Vr Nar 1 55 48 | 54 | 17 | 1734) 1634) 22 4 | 3214) 2944) 1334) 1334] 1854) 37 | 3644) 4834| 245 134! 70% ait = and Venti- 
" EA wsels ic Sadhana: Shen tabee es wk eee Toate Riw.ce2 NOPE) Stain Mae Re ee OFA i ate cae Gs. Pern ators 
eel... Var Var | 1 | 55 | ee ioe roses ES Se Sree a | ee ee ee A Sie Re ae: ape | 6814 YT—Yale & Towne Mfg. Co. 
ees ae ae 

















Automotive Industries 


January 23, 1937 


1937 BODY SPECIFICATIONS—CONTINUED 





SEES 


~ 


= 




















Wired for Radio| Shock | Standard | 
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F. 0. B. Price—(footnote) 

















One or Two-Way Type 





Shipping Weight 
Windshield Cleaner 
Make and Type 
Lead-In—Location 
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Delco Eaton 
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DIMENSIONS—Inches (See diagrams above) 


| Overall Height 
Road to Roof—Iinches 
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BODY DIMENSIONS 


A—Width of front seat cushion 
measured 5 inches from 


back 

B—Width of rear seat cushion 
measured 5 inches from 
back 

C—Shoulder room, rear 

D—Distance from back of front 
seat to front of rear 
cushion with front seat 
in its extreme forward 
position 

E—Depth of front seat cushion 

F—Depth of rear seat cushion 

G—Distance from dash to front 
of front cushion with seat 
in its extreme forward 
position 

H—Amount of front seat ad- 
7 soatment 

J—Width of front door, at belt 

K—Width of rear door, at belt 

L—Height of front seat cushion 

M—Height of rear seat cushion 

N—Distance from _ steering 
wheel to floor with steer- 
ing wheel in its lowest 
position 

P—Head room at front seat, 
measured 5 inches from 
back 

R—Head room at rear seat 
measured 5 inches from 


bac 

S—Height inside, floor to head- 
ining 

T—Distance from instrument 
board to back of front 


seat 
U—Horizontal depth of front 
seat back 


ABBREVIATIONS 


+—At extra cost 
§—Driver’s seat only 
B&S—Briggs & Stratton 
Buck—Buckeye 
Chi—Chicago 
Del-L—Delco-Lovejoy 
Doug—Douglass 

Du—Du Pont 
DR—Delco-Remy 
E—Electric 

Fer—Ferro 
Fleet—Fleetwood 
F-LP—Front of left pillar 
Gab—Gabriel 
Gord—Gordon 
HD—Hancock-Dura 
Houde—Houdaille 
Hurd—Hurd Lock Co 
i—Ignition 

is—i nition and Steering 
Jar—W. B. Jarvis Co. 
JK—Jarvis & Keeler 
KH—Kelsey-Hayes 
KS—King-Seeley 
LOF—Libby-Owens-Ford 
LP—Left Pillar 


LS—L e Space 

Mich—Michigan 

Mit—Mitchell Specialty Co. 

Mon—Monroe 

Mot—Moto Meter Gauge & 
Equipment Div. 

Mur—Murphy Paint & Lacquer 
Co 


MW—Motor Wheel 

No—No or None 

NaSe—Nash-Seaman 

Oak—Oakes 

PPG—Pittsburgh Plate Glass 
Co 


RB—Running Board 

Rd— Rods 

Rf—Roof 

RM—Rinshed & Mason 
RP—Right Pillar 
SA—Steel—Artillery type 
SAD—Steel—Artillery or Dise 


type 
Sc—Screen 
$D—Steel-——Disc 
Sh Pr—Shatterproo 
S-M—Stewart-Warner and 
Moto Meter 
$S—Steel Spoke 
Stan—Standard Steel Spring Co. 
Ste—Stewart-Warner 
S&W—Steel and Wood 
Ter—Ternstedt 
TO—Throughout 
Tri—Trico 
UC—Under Car 
V—Vacuum 
Var— Various 
W—Windshield only 


— Wire 

WV—Windshield and Venti- 
lators only 

YT—Yale & Towne Mfg. Co. 





(This series will be continued in subsequent issues) 
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New Developments 





Pressure Lubrication 


Fitting Developed By Alemite 
Does Its Own Tapping 


The Alemite Div. of Stewart-Warner 
Corp., Chicago, has announced a new 
development in high pressure lubrica- 
tion—the Alemite hydraulic threaded 
drive fitting which makes its own thread 
when it is driven into a %-in. hole. 

When this new fitting is driven into 


NEW DEVELOPMENTS 


the hole drilled in the machinery part, 
a swedging action (similar to that of 
rolling an internal thread) takes place 
and causes the metal to flow. Since 
the tapping operation is eliminated, the 
time and cost of making the original 
installation are substantially reduced. 

At present there are four types of 
fittings: a straight fitting; a 30 deg. 
elbow; a 67% deg. elbow; a 90 deg. 
elbow. All are cyanide hardened so that 
they can be applied to steel of up to 
42 to 48 Rockwell hardness; also alumi- 
num, aluminum alloys, malleable iron, 
steel castings and forgings. 





A life partner for a good motor 


Made by the originators of the Sylphon Bellows— 


and the pioneers in its application to temperature 


regulation —Sylphon Automotive Thermostats are 
manufactured to high standards of quality which 
insure their long dependable service: the reason 


why they are preferred by leading motor car 


manufacturers striving for increased motor effi- 


ciency and fuel economy. 


FULTON SYLPHON COMPANY, KNOXVILLE, TENN. 


January 23, 1937 





Rotary Chamfer 


High Production Unit Developed 
By W. C. Lipe, Inc. 


A machine for chamfering the acute 
angle at the ends of the teeth of helica] 
gears, pinions, spiral bevel gears and 
pinions and the sharp corners of the 
ends of spur gear teeth has been an. 
nounced by W. C. Lipe, Inc., Syracuse, 
i ame 

This “rotary universal tooth acute 
angle chamfer” is essentially a high pro- 
duction machine capable of cham/ering 
teeth at the rate of from 300 to 600 
teeth per min. Within the capacity 
range of the machine, any type size 
of the above mentioned gears can be 
handled by merely changing the timing 
gears and holding equipment and reset- 
ting the machine to a charted set-up, 

By means of the burring tool, which 
is automatically retracted from the 
work to permit easy loading and un- 
loading, the ends of the teeth are burred 
at the same time that the chamfering 
operation is performed. 

Automatic and continuous _lubrica- 
tion is provided by a force-feed central- 
ized lubricating system made by the 
Bijur Lubricating Corp., Long Island 
City, N. Y. The lubricator pump and 
the oil reservoir are installed as a unit 
inside the machine base. The pump pis- 
ton is actuated by an air cylinder con- 
nected to a multiple dise clutch in the 
drive line and functions continuously 
while the machine is operating. Feed 
pressure, ordinarily at 15 lb. per sq. in, 
changes automatically to compensate 


(Right) Meter 

unit of the Bijur 

lubricating sys- 
tem. 


(Below) Lipe 
gear chamfering 
machine 


Automotive [ni ustries 
















variations in temperature or oil 
yiscosity. A meter-unit at each of four- 
teen bearing surfaces automatically 
meters the correct oil film to the bear- 


ing. 


for 


Armature 


High Degree Of Balance Provided 
By New Winding Process 


To meet the problem introduced by 
the ever-increasing number of electrical 
appliances which are making more and 
more energy demands on automobile 
batteries and over-burdening charging 
units, the General Armature Corp., 
Chicavo, Ill., and Lock Haven, Pa., has 
developed the “B-V” balanced and ven- 
tilate! armature. 

This product is designed and con- | 
structed to produce a centrifugal fan 
effect as the armature rotates, forcing 
a draft of air through its coils which 
keeps the armature cool and prevents 
overheating. A special patented form 
of winding process, aimed to eliminate 


the main causes of armature failure, is 
said to provide a high degree of me- 
chanical and electrical balance. 





Motorbrella Footrest 


Convenient Double Purpose Unit 
Developed For Car Owners 


A new development of interest to the 
motorist is the Motorbrella footrest 
which consists of a full sized umbrella 
enclosed in the footrest of the car. The 
patented unit was designed by Edmund 
Daniele, Long Island, N. Y. 

The umbrella in this device slides 
into the end of the footrest and when 
fully inserted is completely hidden from 
view with the exception of the umbrella 
handle which forms a cap finish at the 
end of the footrest. The umbrella handle 
is provided with a friction catch to pre- 
vent the possibility of rattling. 

This convenient unit may be installed 
in all sedans and touring cars and in 
most coaches. The only requirement 
hecessary for its installation is that 
the footrest shall be mounted in line 
with the door of the car so that the um- 
brella may be removed conveniently. 


Motorbrella footrest 



































Automotive Industries 











NEW DEVELOPMENTS 


Tap Chamfering 


Fixture for Sharpening All Types 
and Sizes Up to 1.25 In. 


A tap chamfering fixture for sharp- 
ening any size and type of tap up to 
and including 1% in., irrespective of 
the number of flutes or of shank length, 
has been ennounced by the Detroit Tap 
and Tool Co., Detroit. The use of this 
type of fixture is said to insure, in the 
regrinding of taps, that they will be 
concentric with the shank and also to 
eliminate difficulties in tepping from in- 


=, 
Sant 


The key drive construction of 
Mechanics Universal Joints make 
assembling quick and simple. The 

keys and accurately ground pilots 
line up the units, eight screws hold 
them solidly in place. 

Mechanics fitting and shaft yokes can 
be sent to the rear axle or transmission 
for assembly with its respective unit. The 
shaft assembly can be slipped in at any 
convenient point along the line. 

In servicing, journal bearings and cross are 
easily and quickly replaced without remov- 
ing joints from the chassis. Mechanics 
Roller Bearing Universal Joints are perfectly 





MECHANICS UNIVERSAL 


Borg-Warner Corp. 1301 


18th AVE., ROCKFORD, 


131 


accurate flute spacing in regrinding. 

Necessity for separate cems for each 
flute type and each tap with a differ- 
ent number of flutes is eliminated by 
rotating the tap on an eccentric axis, 
indexing by means of a finger and reg- 
istering with the reground flute face. 

The fixture is completely universal 
in cheracter permitting the quick 
sharpening of all taps including taper, 
plug and bottoming types. 

Fixtures can be mounted on any type 
of grinding machine in either a right or 
left hand position and are adjustable 
for height. 


For Quick 
Thy) 
* Assembling 


ELC 
a Mechanics” 


balanced, simple, reliable, durable, econo- 
mical. For the main drive, in steering gears, 
for driving air compressors, generators, fans 
—for every purpose requiring a universal 
joint—Make it a Mechanics. Investigate. 


Write, today, for complete information. 


JOINT DIVISION 
ILLINOIS 


January 23, 1937 































Delivered Prices Fixed 


(Continued from page 107) 
Graham Prices, continued 


At Detroit 
Supercharger 116 Del’d F.O.B 
Business Coupe 1,015 865 
Coupe, rumble seat .. 5 895 
Conv. coupe ee 
Sedan, 2-door 2 865 
Sedan, 
door ,05 S95 
Sedan, 5 895 
Sedan, 
925 
Supercharger 120 
Business coupe é 954 
Coupe, rumble seat .. 35 975 
Convertible coupe 
Sedan, 4-door 
Sedan, with trunk, 
door 


"995 


1,025 


BUICK PRICES 


Five Wheel Equipment 


Differ’! 


At Detroit Per 

Series 40 Del’d F.O.B. Cent 
Conv. phaeton $1,145 
Touring sedan 976 870 
Sedan, 2-door, luggage 
Business coupe 
Conv. coupe 
Sport coupe 
Sport sedan 
Sedan, 2-door, 


Series 60 


Conv. phaeton 
Touring sedan 
Sedan, 2-door, luggage 1,127 
Convertible coupe ... 1,224 
Sport coupe 

Sport sedan 

Sedan, 2-door, 


trunk. 940 


++++4++++4+ 
fee peek ed eh feed et pe 
rmmwnmwne 
>oooooo 


trunk. 1,152 








Typical truck motor mount- 
ing of a Heavy Duty United 
Oil Bath air cleaner is shown 
here. Also suitable for car 
and inside industrial engine 
installations. 


UM ITED OL BATH AMR (LEA 
rere —_ 
me Lae - 


UNITED AA CLUARLE CE C608 











Ole LEVEL 








OVER 31% ° 


of all cars and trucks sold in so- 
called dust areas today have United 
Oil Bath Air Cleaners e e e e 


During the past year when nearly 
one-third of cars and trucks that 
rolled off production lines for use 
in so-called dust areas were pro- 
tected for more than life by United 
Oil Bath air cleaners, you may be 
sure that you’re reading about a 
cleaner that “has something.” 


What this cleaner has is, first, ex- 
tremely high cleaning efficiency, 
then simplicity in design and, next, 
solidity of construction that keeps 
it working long after it would have 
racked to pieces had it been built 
by customary methods. 


Its extremely high cleaning efficien- 
cy is the result of certain patented 
features incorporated in a United 
Oil Bath air cleaner—features not 
found in other cleaners. Because of 
these features, the air stream pro- 
duces greater oil turbulence which 
gives better and faster oil washing 
action, thus higher cleaning ef- 
ficiency. 


Its superiority is already accepted 
by more than a million users. Its 
proven merits make UNITED pre- 
ferred by many leading car, truck 
and farm tractor manufacturers. If 
you have a problem of carburetor 
air cleaning, tell us about it. 


UNITED AIR CLEANER CO. 
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COTTAGE GROVE AVE., 


CHICAGO, ILL. 


Series 80 


Conv. phaeton* 
Sedan, 4-door 
Formal sedan, 4-door. 


Series $0 


Sedan, 4-door* ........ 2 


89 
Limousine* 


1 
1,99 
1,72 
1,89 

* Six-wheel equipment, not avy 
five-wheel equipment. 


PLYMOUTH PRICES 


Following prices include front 
bumpers, spare tire and all Fede 
Local taxes, optional equipment, ¢: 
tation (if outside Detroit) and 
charges if bought on time paym: 
are extra. 
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Differ’ 

At Detroit Per 

Business Models Del’d F.O.B. Cent 
Coupe $580 $510 +140 
Sedan, 2-door 620 DAI +-13.0 
Sedan, 4-door 665 595 414190 


DeLuxe Models 


Coupe’ 575 13.0 
Coupe, rumble 625 12.0 
Sedan, 2-door 5 64 12.0 
Sedan, 2-door, é 650 +12.0 
Sedan, 4-door : 670 11.0 
Sedan, 4-door, 5E 680 11.0 
Conv. coupe 820 745 10.0 


DE SOTO PRICES 


Following prices include all Federal taxes, 
front and rear bumpers, spare tire and tube 
but not local taxes. Nothing to add except 
transportation (if outside Detroit), loca) 
taxes, any optional equipment, and finance 
charges if bought on time payment plan. 

Differ’! 

At Detroit Per 

Del’d F.O.B. Cent 

Business coun: $770 112.0 

Coupe, rumble seat .. 820 35 6+-11.0 

Brougham 830 5 +110 

Brougham, touring ... 840 755 +11.0 

Sedan 870 5 +11.0 

Sedan, touring : 95 +11.0 

Conv. coupe sea 

Conv. sedan 

Sedan, 7-pass. 

Limousine, 7-pass. 


DODGE 


1,215 


PRICES 
Differ’! 
At Detroit Per 
Del’d F.O.B. Cent 
Business coupe $640 +12.0 
Couve, rumble seat ... 695 +11.0 
Convertible coupe 
Sedan, 2-door 
Tour. sedan, 2-door... 
Sedan, 4-door 
Tour. sedan, 4-door .. 
Sedan, 7-pass. 
Conv. sedan 
Limousine 


11.0 
110.0 


Cost of Supercharging Equipment 


In the report of the ASME meeting 
at New York in our Dec. 26 issue, the 
statement was made that Mr. Nichols 
brought up the matter of costs (of 
superchargers). We are informed by 
W. M. Nichols, experimental engineer 
of the American Locomotive Co.. Diesel 
engine division, that although the cost 
of such equipment was discussed et the 
session, the matter was not raised by 
him. 


Chevrolet Program Extended 


Rubinoff, Jan Peerce and Virginia 
Rea will continue to broadcast for the 
Chevrolet Motor Co. over the nation- 
wide Columbia network into April, 
1937, through a contract extension él 
fective Jen. 17. The Chevrolet program 
is heard each Sunday from 6.30 to ! 
p. m., EST. 


Automotive Industries 





